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Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject Algebra I H.H. 
Algebra B  

Grade 7 - 8 Unit # 1 – Transition Year Pacing 9 - 10 weeks 

Unit 
Name Linear Systems, Monomials & Polynomials  

Overview 
Unit 3A, in the first/transitional year includes linear systems, before introducing the polynomial function type that will be needed to model 
phenomena that are nonlinear.  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. 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. Students will then develop skills performing operations involving exponents, and manipulating monomials 
and polynomials.  
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 1 

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

4 

  MC 2 
Solve systems of two linear equations in two 
variables algebraically, using substitution, and 
estimate solutions by graphing the equations 

4 

  MC 3 Solve real-world and mathematical problems 
leading to two linear equations in two variables. 4 

A.REI.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 4 
Solve systems, using the elimination method, that 
require only adding or subtracting linear functions 
in standard form. 

3 

A.REI.6 Prove that, given a system of two equations 
in two variables, replacing one equation by MC 5 Solve systems, using the elimination method that 

requires one or both equations to be multiplied by a 4 
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the sum of that equation and a multiple of 
the other produces a system with the same 
solutions. 

factor before being added to or subtracted from the 
one another 

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,  
polynomial, rational, absolute value, 
exponential, and logarithmic functions.★ 

MC 6 

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

2 

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 7 Graph systems of linear inequalities, in two 
variables 3 

  MC 8 Identify specific points in and out of the solution 
region 3 

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

MC 9 

Verbally state mathematical expressions, 
formulas, and equations during class 
presentations, and in natural dialogue that 
properly references the component parts and 
structures revealed and implied. 
 

1 

8.EE.1 Know and apply the properties of integer 
exponents to generate equivalent numerical MC 10 Use patterns in powers to develop rules for 

exponents, including rules for … (a) Multiplying 3 
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expressions Powers … (b) Powers of Products … (c) Powers of 
Powers … (d) Dividing Powers … (e) Zero Power 
… (f) Negative Integer Powers 

  MC 11 Apply mathematical properties in addition to the 
rules for exponents to multiply monomials 3 

  MC 12 Apply mathematical properties in addition to the 
rules for exponents to divide monomials 3 

8.EE.3 

Use numbers expressed in the form of a 
single digit times an integer power of 10 to 
estimate very large or very small quantities, 
and to express how many times as much one 
is than the other. 

MC 13 Use scientific notation to express quantities. 2 

  MC 14 Compare quantities expressed in scientific notation. 
  2 

8.EE.4 
 

MC 15 
Perform operations with numbers expressed in 
scientific notation, including problems where both 
decimal and scientific notation are used. 

2 

A-APR.1 
 

Understand that polynomials form a 
system analogous to the integers; namely, 
they are closed under the operations of 
addition, subtraction, and multiplication; 
add, subtract, and multiply polynomials. 

 

MC 16 

Add and subtract polynomials of the form  
(𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄) + (𝒅𝒙𝟐 + 𝒆𝒙 + 𝒇) = 

            (𝒂 + 𝒅)𝒙𝟐 + (𝒃 + 𝒆) + (𝒄 + 𝒇), etc 
 

2 

 
 

MC 17 
Apply mathematical properties in addition to 
the rules for exponents to multiply monomials 
times polynomials 

2 

 

 

MC 18 

Apply mathematical properties and the rules for 
exponents to multiply polynomials  
… e.g. (𝒂𝒙𝟐 +  𝒃𝒙 +  𝒄)(𝒅𝒙𝟐 +  𝒆𝒙 +  𝒇), and 
(𝒂𝒙 +  𝒃)(𝒄𝒙𝟐  +  𝒅𝒙 +  𝒆), and 
 (𝒂𝒙 +  𝒃)(𝒄𝒙 +  𝒅). 

2 

  MC 19 Create perfect square trinomials by squaring a 2 
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binomial (𝒂𝒙 + 𝒃𝒚)𝟐and recognize a perfect 
square trinomial by understanding that if 
𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 is a perfect square then 𝒃 =
𝟐√𝒂√𝒄 

 

 

MC 20 

(a) Create the difference of perfect squares by 
multiplying conjugates (𝑎 + 𝑏)(𝑎 − 𝑏) and 
obtaining 𝑎2 − 𝑏2 … (b) Recognize that 𝑎2𝑥2 −
𝑏2𝑦2 has the factors (𝑎𝑥 + 𝑏𝑦), (𝑎𝑥 − 𝑏𝑦) 

2 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
4 Model with mathematics by solving real world problems (SLO #3) 
6 Attend to precision with scientific notation (SLO #13, 14 & 15) 
7 & 8 Look for and make use of structure by using patterns to develop rules for operations with exponents (SLO#7, 10, 17 & 18) 
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.  Monomials 
and polynomials can be added, subtracted, and multiplied. 
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; Linear inequalities test; Basic operations with monomials & polynomials test; Common Benchmark as per district 
schedule.   
 
Key Vocabulary 
Systems, elimination method, monomial, binomial, trinomial, polynomial, differences of squares, conjugates 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: sections 6-1, through 6-6, 7-2, 7-3, 7-4, 7-1, 8-1, 8-2, 8-3, 8-4. 
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Glencoe Algebra 1: chapter 8.  chapter 9. 
8th Pearson Connected Math: Exponents - Inv 1. 
Scientific Notation: http://www.mhhe.com/math/precalc/barnettca7/graphics/barnett07ca/ch01/others/bca7_ch01-6.pdf  

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 

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 

http://www.mhhe.com/math/precalc/barnettca7/graphics/barnett07ca/ch01/others/bca7_ch01-6.pdf�
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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Health Literacy 
Environmental Literacy  

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�
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 B  

Grade 
7 - 8 

Unit # 2 Pacing 9 – 10 weeks 

Unit 
Name Factoring, Quadratics & Quadratic Systems 

Overview 
This Unit of the “transitional” year starts with students factoring polynomials, before focusing extensively on quadratic functions.  
Techniques for finding critical intercepts will be examined, such as factoring, completing the square, and applying the quadratic formula, 
once it has been derived.  Radical operations will be reviewed, and used to correctly represent quadratic roots.   
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

A-SSE.2 
 

Use the structure of an expression to 
identify ways to rewrite it. For example, see 
𝑥4 –  𝑦4 𝑎𝑠 (𝑥2)2– (𝑦2)2, thus recognizing 
it as a difference of squares that can be 
factored as �𝑥2– 𝑦2�(𝑥2 +  𝑦2) 

 

MC 21 

Factor polynomials using the associative and 
distributive properties (e.g. 5𝑎2  −  4𝑎𝑏 +
 12𝑏3  −  15𝑎𝑏2  =  (5𝑎2  −  4𝑎𝑏)  +
 (12𝑏3  −  15𝑎𝑏2)  =  𝑎(5𝑎 −  4𝑏)  −
 3𝑏2(−4𝑏 +  5𝑎)  =  (𝑎 −  3𝑏2)(5𝑎 −  4𝑏) ) 
 

3 

  
MC 22 

Factor trinomials with lead coefficients = 1 (e.g. 
𝑚2  −  14𝑚 +  40) 
 

3 

  

MC 23 

Factor trinomials with lead coefficients not = 1, by 
recognizing that the coefficient of the linear 
(middle) term is the sum or difference of a pair of 
factors of the product of the lead coefficient and 
the constant, and then using these factors as 
coefficients to subdivide the middle term into two 
middle terms, followed by application of the 
associative and distributive properties, as in SLO 

3 
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#21, above. 
 

A-SSE.2 
 

Use the structure of an expression to 
identify ways to rewrite it. For example, see 
𝑥4 –  𝑦4 𝑎𝑠 (𝑥2)2– (𝑦2)2, thus recognizing 
it as a difference of squares that can be 
factored as �𝑥2– 𝑦2�(𝑥2 +  𝑦2) 

 

MC 24 

Factor the difference of perfect squares, by 
recognizing the factors are conjugates, where each 
term is the square root of the corresponding term 
in the original expression 

 

3 

  
MC 25 

Factor perfect square trinomials, by recognizing 
that b = 2√𝑎√𝑐 

 
3 

  MC 26 

Rewrite trinomials into quadratic form, using the 
properties of exponents, then factor, using 
standard techniques, described above e.g. 
𝑎4 + 𝑎2𝑏2 − 20𝑏4 = (𝑎2)2 + 𝑎2𝑏2 − 20(𝑏2)2

=  (𝑎2 +  5𝑏2)(𝑎2 −  4𝑏2)
=  (𝑎2 +  5𝑏2)(𝑎 −  2𝑏)(𝑎 +  2𝑏) 

3 

A.CED.2 
8.F.5 

Create equations in two or more variables to 
represent relationships between quantities; 
graph equations on coordinate axes with 
labels and scales. 
 
Describe qualitatively the functional 
relationship between two quantities by 
analyzing a graph … Sketch a graph that 
exhibits the qualitative features of a function 
that has been described verbally. 

MC 27 

Create X/Y Tables and graph several quadratic 
functions to observe the general shape of the 
parabola, identify the vertex, intercepts/roots, and 
the line of symmetry 

2 

A-REI.4 
 

Solve quadratic equations in one variable. 
 MC 28 

Solve simple quadratic equations in one variable 
where the radical has an exact root and where the 
exact answer must be left in radical form. 
 

2 

A-SSE.3 Choose and produce an equivalent form of SC 29 Rearrange quadratic sentences, if necessary, to 3 
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 an expression to reveal and explain 
properties of the quantity represented by the 
expression. (a) Factor a quadratic expression 
to reveal the zeros of the function it defines. 
(b) Complete the square in a quadratic 
expression to reveal the maximum or 
minimum value of the function it defines. 

 

create quadratic expressions set = 0, so the 
quadratic can be factored, if possible, and the zero 
product property applied to find the roots of the 
quadratic e.g.  

6𝑞2  +  5 =  −17𝑞 → 6𝑞2 + 17𝑞 + 5 = 0 
 �𝑞 + 1

3
� �𝑞 + 5

2
� =  0  

 −>  { 𝑞 |  − 1/3, −5/2} 
  

MC 30 

Complete the square in quadratic expressions that 
can't be factored, to create equations leading to 
roots that have radical expressions e.g.  

9𝑎2 +  12𝑎 −  4 =  0 −>  9 �𝑎 + 2
3
�
2

=  8 . 
 

3 

Prepares 
for  

A.REI.4 & 
A.REI.2 

 

MC 31 

Simplify radical expressions by factoring the 
radicand into a perfect square times another factor, 
rewriting the radical as the product of two radicals, 
simplifying one to its exact root √𝑎𝑏 = √𝑎√𝑏 

2 

  
MC 32 

Simplify the square root of a quotient to the 

quotient of the square roots �𝑎
𝑏

= √𝑎
√𝑏

 2 

Prepares 
for  

A.REI.4 & 
A.REI.2 

 

MC 33 

Rationalize the denominator, when a radical 
remains in the denominator 𝑎

√𝑏
= 𝑎

√𝑏
∙ √𝑏
√𝑏

= 𝑎√𝑏
𝑏

, 

and 𝑎
𝑐√𝑏

= 𝑎
𝑐√𝑏

∙ √𝑏
√𝑏

= 𝑎√𝑏
𝑏𝑐

 
2 

  
MC 34 

Extend the properties of addition, subtraction, 
multiplication and division to radical numbers e.g. 
3√2 + 5√7 − 4√2 + 3√7 = −√2 + 8√7 

2 

N-CN.1 
 

Know there is a complex number i such that 
𝑖2 = – 1, and every complex number has the 
form a + bi with a and b real. 
 

MC 35 
Simplify radicals and radical expressions that 
resolve to complex numbers …  
 √−𝑎 = √−1√𝑎 = 𝑖√𝑎, where 𝑖 = √−1 

3 
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A-REI.4 
A-CED.4 
N.CN.1 
N.CN.7 

(a) Use the method of completing the square 
to transform any quadratic equation in x into 
an equation of the form �𝑥 –  𝑝�

2
=  𝑞 that 

has the same solutions. Derive the quadratic 
formula from this form.  (b) Solve quadratic 
equations by inspection (e.g., for 𝑥2 =  49), 
taking square roots, completing the square, 
the quadratic formula and factoring, as 
appropriate to the initial form of the 
equation. Recognize when the quadratic 
formula gives complex solutions and write 
them as a ± bi for real numbers a and b. 

MC 36 

Complete the square in quadratic expressions that 
can't be factored, to create equations leading to 
roots that have radical expressions   e.g. 9𝑎2 +

 12𝑎 −  4 =  0 → 9 �𝑎 + 2
3
�
2

=  8  
 

3 

 

 

MC 37 

Complete the square in quadratic expressions that 
can't be factored, to create equations leading to 
roots that have complex solutions and express 
them in the form a ± bi 
 

 

  MC 38 Solve 𝑎𝑥2 +  𝑏𝑥 +  𝑐 = 0, by completing the 
square to derive the quadratic formula  4 

  MC 39 Apply the quadratic formula to solve quadratic 
equations   

  MC 40 Apply the quadratic formula to quadratic equations 
that lead to complex roots, of the form 𝑎 ±  𝑏𝑖  

 

 

MC 41 

Recognize that when the discriminant, 
 (𝑏2 − 4𝑎𝑐) > 0, two distinct real roots exist, that 
when (𝑏2 − 4𝑎𝑐) = 0, the quadratic was a perfect 
square and yields real double roots, and that when 
(𝑏2 − 4𝑎𝑐) < 0, the radicand is negative, resulting 
in complex roots of the form a + bi, and a - bi. 

3 

  MC 42 
Write the roots of a quadratic equation as complex 
roots, when the discriminant is negative, and 
recognize by examining the graph, when complex 

2 
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roots occur. 
 

F.BF.3 
 
 
 
 
 
 
 
 
 

F-IF.7a 
 
 

8.F.5 

Identify the effect on the graph of replacing 
f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for 
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. Include recognizing even 
and odd functions from their graphs and 
algebraic expressions for them. 
 
Graph quadratic functions and show 
intercepts, maxima, and minima. 
 
…. Sketch a graph that exhibits the 
qualitative features of a function that has 
been described verbally. 

 

AC 43 

Graph quadratics in the form 𝑦 = 𝑎𝑥2  +  𝑏𝑥 +  𝑐 
in pairs of functions that reveal the effect of each 
term, coefficient and constant (e.g. 𝑦 =  𝑥2 with  
𝑦 =  𝑥2 +  𝑏, and 𝑦 =  𝑥2 with 𝑦 =  𝑥2 +  𝑏𝑥,  
𝑦 =  𝑥2 with 𝑦 =  𝑎𝑥2, where a is negative, 
positive, | a non-integer | < 0, and | a | > 0 

 

3 

F.BF.3 
 
 
 
 
 

 
F-IF.7a 

 
 

8.F.5 

Identify the effect on the graph of replacing 
f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for 
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. Include recognizing even 
and odd functions from their graphs and 
algebraic expressions for them. 
 
Graph quadratic functions and show 
intercepts, maxima, and minima. 
 
…. Sketch a graph that exhibits the 

AC 44 

Graph quadratics in the form  
𝑦 =  𝑎(𝑥 −  ℎ)2 +  𝑘, with various values for 
each parameter. 

 

3 
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qualitative features of a function that has 
been described verbally. 

 

A-CED.1 
 

Create equations and inequalities in one or 
two variables and use them to solve 
problems. Include equations arising from 
quadratic functions. 

 
MC 45 

Write a quadratic function, given two intercepts, 
e.g. If 𝑥 = 𝑎 and 𝑥 = 𝑏 are roots of a polynomial 
function, then (𝑥 − 𝑎) and (𝑥 − 𝑏) are factors of 
the function.  Therefore, one member of the family 
of quadratic functions, with roots, a and b is 
𝑦 = (𝑥 − 𝑎)(𝑥 − 𝑏) or 𝑦 = 𝑥2 − (𝑎 + 𝑏)𝑥 + 𝑎𝑏 

 

3 

A-CED.2 
 

Create equations in two or more variables to 
represent relationships between quantities; 
graph equations on coordinate axes with 
labels and scales. 

MC 46 

Write the quadratic function given three points on 
the graph, by creating and solving, with the 
elimination method, a 3x3 system, with unknown 
coefficients and constant, a, b, and c with the 
known values for x and y, from the points, 

substituted e.g. �
𝑎𝑥12 + 𝑏𝑥1 + 𝑐 = 𝑦1
𝑎𝑥22 + 𝑏𝑥2 + 𝑐 = 𝑦2
𝑎𝑥32 + 𝑏𝑥3 + 𝑐 = 𝑦3

�, where 

𝑃1(𝑥1,𝑦1), 𝑃2(𝑥2,𝑦2), 𝑃3(𝑥3,𝑦3) are the 3 known 
points. 

 

4 

 

 

AC 47 

Add the 2 quadratic roots and multiply the 2 
quadratic roots represented in the quadratic 
formula i.e. 

𝑥1 =
−𝑏 − √𝑏2 − 4𝑎𝑐

2𝑎
 & 𝑥2 =

−𝑏 + √𝑏2 − 4𝑎𝑐
2𝑎

 

𝑥1 + 𝑥2 =
−2𝑏
2𝑎

= −
𝑏
𝑎

 

and       𝑥1 ∙ 𝑥2 = 𝑏2−�𝑏2−4𝑎𝑐�
4𝑎2

= 4𝑎𝑐
4𝑎2

= 𝑐
𝑎

 

2 

 
 

AC 48 Use the sum and product of two given roots to 
write the quadratic function. 3 



13: 2013-
2014 

 

 

   49 

Identify quadratic relationship from a table of data 
points, write the quadratic function for the data set, 
and graph the function. 
 

4 

S-ID.6a  
 

Represent data on two quantitative variables 
on a scatter plot, and describe how the 
variables are related. Fit a function to the 
data; use functions fitted to data to solve 
problems in the context of the data. Use 
given functions or choose a function 
suggested by the context. Emphasize 
quadratic models. 

 

SC 50 
Plot data from a variety of sources and fit a 
quadratic function definition to the data. 

 

 
4 

 
 

SC 51 
Determine if a pattern is revealed, to which a 
function could be modified to fit the data 

 
4 

 

 

SC 52 

Determine if a positive, negative, or if no 
correlation exist ... (If appropriate, select the 
correct function type, and modify it to fit the data. 

 

4 

F-IF.7c 
8.F.5 

Graph polynomial functions, identifying 
zeros when suitable factorizations are 
available, and showing end behavior. 
 

AC 53 
 

Demonstrate an understanding of the Corollary to 
The Fundamental Theorem of Algebra by 
sketching the graphs of polynomial functions, 
revealing that the degree of the polynomial 
dictates the number of directions taken by the 
graph, the number of roots for the function, and 
how these roots may be a combination of real and 
imaginary x-intercepts. 

3 

A.APR.3 
 

Identify zeros of higher-degree polynomials 
when suitable factorizations are available, 
and use the zeros to construct a rough graph 
of the function defined by the polynomial. 

 

SC 54 

(a) Apply the Zero Product Property to identify 
roots, given the factors of the polynomial function 
... (b) Identify test values between the roots to 
establish the pattern of the graph ... (c) Sketch the 
graph 

3 
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A.REI.7 

Solve a simple system consisting of a linear 
equation and a quadratic equation in two 
variables, algebraically and graphically. For 
example, find the points of intersection 
between the line 𝑦 = – 3𝑥 and the circle 
𝑥2 +  𝑦2 =  3. 

AC 55 
Solve simple quadratic systems involving a linear 
function with a quadratic function, or two 
quadratic functions 

4 

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 quadratic function and an 
algebraic expression for another, say which 
has the larger maximum. 

SC 56 
Calculate intercepts, and identify maxima and 
minima for functions given in different forms to 
compare and contrast the functions. 

3 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
  
  

 
  

 
    

 
 

Big Ideas 
Systems of quadratic equations, with the coordinates of three points substituted, can be solved, using extensions of the elimination and 
matrix operation techniques, previously learned, to derive the equations of a quadratic function. Factoring, completing the square and 
substitutions into the quadratic formula are techniques that can be employed to find key intercepts of quadratic functions. Businesses often 
use quadratic modeling to forecast sales, while economists use them to predict industry costs, and financial engineers use them to predict 
the behavior of exotic financial instruments.  
 
Essential Questions 
How can quadratic curves be best fit to data sets, representing real world phenomena? How are important intercepts of quadratic functions 
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found?  What are examples of phenomena that can be modeled with modified quadratic functions?  
 
Assessments 
Factoring test; Factoring, completing the square & quadratic formula test;  
Common Benchmark as per district schedule. 
 
Key Vocabulary 
Monomial, binomial, trinomial, polynomial, factoring, differences of squares, conjugates, quadratic function, quadratic equation, quadratic 
formula, discriminant, completing the square,  
 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: sections 8-2, 8-5, 8-8, 8-6, 8-7, 9-1 through 9-5, 10-2, 9-6, 9-8; 
Glencoe Algebra 1: sections 10-1 through 10-5, 11-1, 11-2, 10-6, 13-6, 13-2, 11-3 
8th Grade Common Core Additional Investigations: Inv 1: Exponents 
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  
Modeling Data/Curve Fitting with Quadratic Functions:  
http://teachers.lakesideschool.org/us/math/butler/alg2/documents/Chpt6wordproblems.pdf (p 374-381) 
http://www.muhsd.k12.ca.us/cms/lib5/CA01001051/centricity/domain/89/cpm%20textbook/unit%203%20ch%201%20quadratic%20equati
ons%20and%20functions.pdf  
Quadratic Word Problems: http://www.glencoe.com/sites/common_assets/mathematics/TN_2012/Alg2_te/Chapter_05_895268.pdf (p264-
265, 300-301)  
http://teachers.lakesideschool.org/us/math/butler/alg2/documents/Chpt6wordproblems.pdf  
Quadratic Function – Fitting to Data with 
Technology: http://college.cengage.com/mathematics/larson/intermediate_algebra_gf/3e/shared/appendices/2263app_b2.pdf  
Quadratic & Linear Systems: http://www.phschool.com/atschool/new_york/phmath07_intalg/IANYSENY06.pdf  
http://www.oakridgess.ca/math/mcr3u1/Handouts/Day24-QuadraticLinearSystemsWordProblems.pdf  

 
  

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�
http://www.cpm.org/pdfs/pguides/A2C/pg_a2c_chapter4.pdf�
http://www.math.utah.edu/~wortman/1050-text-gt.pdf�
http://teachers.lakesideschool.org/us/math/butler/alg2/documents/Chpt6wordproblems.pdf�
http://www.muhsd.k12.ca.us/cms/lib5/CA01001051/centricity/domain/89/cpm%20textbook/unit%203%20ch%201%20quadratic%20equations%20and%20functions.pdf�
http://www.muhsd.k12.ca.us/cms/lib5/CA01001051/centricity/domain/89/cpm%20textbook/unit%203%20ch%201%20quadratic%20equations%20and%20functions.pdf�
http://www.glencoe.com/sites/common_assets/mathematics/TN_2012/Alg2_te/Chapter_05_895268.pdf�
http://teachers.lakesideschool.org/us/math/butler/alg2/documents/Chpt6wordproblems.pdf�
http://college.cengage.com/mathematics/larson/intermediate_algebra_gf/3e/shared/appendices/2263app_b2.pdf�
http://www.phschool.com/atschool/new_york/phmath07_intalg/IANYSENY06.pdf�
http://www.oakridgess.ca/math/mcr3u1/Handouts/Day24-QuadraticLinearSystemsWordProblems.pdf�
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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�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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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�
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Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject  
Algebra B  

Grade 
7 - 8 

Unit # 3 Pacing 8 – 10 Weeks 

Unit 
Name Exponential Functions & Rational Exponents 

Overview 
Unit 3 of the transitional year will start with applications of quadratic functions, carried over from Unit 3B.  Exponential functions will then 
be used to model other nonlinear phenomena. Exponential function types are explored, in detail, and are applied to growth and decay 
models. The concepts of rational exponents are integrated into these models.  Radical operations will be reviewed, and used as a foundation 
to develop the concept of rational exponents. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

F-IF.8a 
 

Use the process of factoring and completing 
the square in a quadratic function to show 
zeros, extreme values, and symmetry of the 
graph, and interpret these in terms of a 
context. 
 

MC 1 

Parse various descriptive scenarios that lead to 
quadratic equations, or systems (including 
projectile motion, business cost curves & product 
sales life cycles, area, given a fixed perimeter, area 
differences, given a specified dilation, etc.) 
 

4 

  MC 2 
Solve the quadratic equation, using factoring, the 
quadratic formula, or by completing the square 
 

4 

  MC 3 
Graph the quadratic, identifying and labeling each 
intercept, the vertex, and the line of symmetry 
 

4 

  MC 4 

Explain the significance of the solutions, and each 
component of the graph in the context of the 
original scenario. 
 

4 
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F.LE.1c 
Recognize situations in which a quantity 
grows or decays by a constant percent rate 
per unit interval relative to another. 

MC 5 

Write exponential functions from graphs, tables, or 
description of the relationship, recursively and 
with an explicit formula, and describe how 
quantities increase exponentially over intervals. 

3 

F.LE.1a 

Distinguish between situations that can be 
modeled with linear functions and with 
exponential functions. Prove that linear 
functions grow by equal differences over 
equal intervals, and that exponential 
functions grow by equal factors over equal 
intervals. 

MC 6 

Understanding how and why exponential and 
linear functions differ by recognizing constant 
growth patterns vs exponential growth pattern, e.g. 
compound interest vs simple interest. 

2 

F.LE.1b 
Recognize situations in which one quantity 
changes at a constant rate per unit interval 
relative to another. 

MC 7 

Examine numerous scenarios where a constant 
increase or decrease occurs, given a consistent 
change in a second variable (e.g. distance/time, 
wages/hour, weight/length, etc) 

2 

   8 

Recognize that the dependent variable in a data set 
has a constant difference relative to the previous 
value, given a consistent unit change in the 
dependent variable, giving rise to linear 
relationship 

2 

   9 
Contrast constant additive change of linear 
relationships with constant multiplicative change 
of exponential relationships. 

2 

F.LE.1c 
Recognize situations in which a quantity 
grows or decays by a constant percent rate 
per unit interval relative to another. 

MC 10 

Examine numerous scenarios in finance, business, 
and science where percent growth or decay occurs 
(e.g. compound interest, depreciation, half-lives, 
etc)  

2 

  MC 11 

Recognize that the dependent variable in a data set 
is a constant multiple or fraction of the previous 
value, given a consistent unit change in the 
dependent variable, giving rise to an exponential 
relationship. 

2 
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A.SSE.3 

(c) Use the properties of exponents to 
transform expressions for exponential 
functions. For example the expression 1.15t 
can be rewritten as (

1.15
12

)12𝑡 ≈ 1.01212𝑡 
to reveal the approximate equivalent 
monthly interest rate if the annual rate is 
15%. 

MC 12 

Create appropriate growth and decay factors given 
data from which to derive related growth and 
decay rates (e.g. 12% growth = growth factor 1.12, 
an 8% depreciation rate = growth factor 0.92)  

2 

 

 

 13 

Create appropriate growth and decay factors to 
correspond with the total number of periods, when 
working with various compounding scenarios 
(daily, monthly, annually, etc … e.g. daily 
compounding for an annual growth rate of r leads 

to 𝑦 =  𝑎 �1 + 𝑟
365
�
365𝑡

 

2 

F.LE.3 

Observe using graphs and tables that a 
quantity increasing exponentially eventually 
exceeds a quantity increasing linearly, as a 
quadratic, or (more generally) as a 
polynomial function. 

SC 14 Using tables and graphs determine and compare 
rates of change  2 

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 quadratic function and an 
algebraic expression for another, say which 
has the larger maximum. 

SC 15 Compare the properties of two exponential 
functions, each represented in a different way. 3 

F.LE.5 Interpret the parameters in a linear or 
exponential function in terms of a context. MC 16 

Examine numerous models, identify the starting 
quantity = a, extract the rate r from the growth or 
decay factor, b, and the time frame, t, from the 
exponent in the exponential model  

𝑦 =  𝑎 �1 + 𝑟
𝑝
�
𝑝𝑡

, where p is the number of 

2 



21: 2013-
2014 

 

 

compounding periods/annum. 

 

 

 17 

Identify the initial investment or other starting 
amount as b, the constant additive/subtractive 
amount/ per unit as the slope, m, and x as the 
controllable variable in the linear model  

𝑦 =  𝑚𝑥 +  𝑏 

2 

F.IF.7e 

Graph exponential functions, showing 
intercepts and end behavior, and using 
technology, graph trigonometric functions, 
showing period, midline, and amplitude. 

MC 
AC 18 

Create a dataset in tabular form, by evaluating a 
function rule, for a sufficient number of values of 
the exponent, usually time  

3 

   19 Sketch the associated graph on the coordinate 
plane. 3 

S.ID.6a 

Represent data on two quantitative variables 
on a scatter plot, and describe how the 
variables are related. Fit a function to the 
data; use functions fitted to data to solve 
problems in the context of the data. Use 
given functions or choose a function 
suggested by the context. Emphasize 
exponential models. 

SC 20 

Plot the points from a given dataset on the 
coordinate plane ... (a) Examine the graph and 
determine if a correlation exist ... (b) Determine if 
a linear, quadratic, or exponential function, best 
fits the data  

4 

 
 

 21 
(a) Select representative points, from which to 
build the function rule ... (b) Write the appropriate 
function rule of best fit. 

4 

F.IF.8b 

Use the properties of exponents to interpret 
expressions for exponential functions. For 
example, identify percent rate of change in 
functions such 𝑎𝑠 𝑦 = (1.02)𝑡,  

𝑦 = (0.97)𝑡,𝑦 =  (1.01)12𝑡, 
 𝑦 = 1.2𝑡 10⁄ ,  and classify them as 
representing exponential growth or decay. 

MC 22 

Solve quarterly, monthly and daily compound 
interest problems given an annual rate, by creating 
a growth factor = 1 + r / (# compounding periods 
per annum) and converting the exponent to reflect 
the total number of compounding periods = (# 
compounding periods per annum) t 

2 

F.LE.2 Construct exponential functions, given a 
graph, a description of a relationship, or a MC 23 Recognize the appropriate modeling function to 

use for the scenario described, by analyzing the 4 
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dataset of ordered pairs (include reading 
these from a table). 

differences in output values and the pattern 
implied  

   24 Construct an exponential function in the form  
𝑦 =  𝑎𝑏𝑡 +  𝑐 4 

 

 

 25 
 

Interpret the data or description to extract the 
correct values to substitute into the model, by 
contrasting the actual data values with the implied 
pattern. 

4 

F.BF.2 

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

MC 26 

Realize that a geometric sequence has an initial 
value and a subsequent sequence of values based 
on a common ratio. A geometric sequence can be 
modeled with an exponential function 

2 

N.RN.1 

Explain how the definition of the meaning 
of rational exponents follows from 
extending the properties of integer 
exponents to those values, allowing for a 
notation for radicals in terms of rational 
exponents, e.g. we define 51 3⁄ = √53  because 
(51 3⁄ )3 = 5(1 3)(3)⁄ = 51 = 5  

 
27 Derive rational exponents from the definition of 

radicals and the property of exponents  3 

  

 28 

Analyze the rational exponent derived to 
understand the significance of the numerator as the 
exponent of the radicand, and the denominator as 
the index. 

3 

N.RN.2 
Rewrite expressions involving radicals and 
rational exponents using the properties of 
exponents.  

29 Convert between various radical representations 
and their representation, using rational exponents. 2 

A.REI.2 
Solve simple rational and radical equations 
in one variable, and give examples showing 
how extraneous solutions may arise.  

30 Perform operations with radical expressions. 3 

 
 

 
31 Solve radical equations. 3 

F-IF.7b Graph square root, cube root, and piecewise- 32 (a) Create datasets, by evaluating square root, cube 2 
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defined functions, including step functions 
and absolute value functions. 

 

 root, absolute value, and piecewise function rules, 
for a sufficient number of data points ... (b) Plot 
the data points from the dataset. 

 
Mathematical 

Practice # 
Selected Opportunities for Connections to Mathematical Practices 

 
 

  
Big Ideas 
Businesses often use quadratic modeling to forecast sales, while economists use them to predict industry costs, and financial engineers use 
them to predict the behavior of exotic financial instruments. Exponential functions can be used to model phenomena where the variable is 
the exponent in the relationship.  Exponential models are used in a variety of applications, including population growth, compound interest, 
depreciation, and radioactive decay models.   
Essential Questions 
How do functions with variable exponents behave?  What phenomena in business, finance or science can be modeled with exponential 
functions? 
Assessments 
Quadratic Applications Test; Exponential graphs & growth/decay models test; Radicals and rational exponents test; Common Benchmark 
as per district schedule. 
Key Vocabulary 
Exponential function, growth/decay models, rational exponent, completing the square, 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: chapter 9, sections 10-4, 10-5 
Glencoe Algebra I: Section 11-4 & 11-5. 
Pearson Connected Math: Frogs, Fleas, and Painted Cubes;  Growing, Growing, Growing;  Samples and Populations  
Quadratic Applications: http://www.purplemath.com/modules/quadprob2.htm  
http://www.rcsdk12.org/cms/lib04/NY01001156/Centricity/Domain/5372/Answer%20-%20Quadratic%20word%20Problems%20II.pdf  
http://infinity.cos.edu/algebra/Blakely%20Text/Chapter%2010/10.6.pdf  
http://www.purplemath.com/modules/quadprob3.htm (max/min) 
http://www.purplemath.com/modules/quadprob.htm (projectile motion) 
http://bell221.wikispaces.com/file/view/6_5_Solve_Problems_Using_Quadratic_Equations.pdf  
Exponential Growth & 

http://www.purplemath.com/modules/quadprob2.htm�
http://www.rcsdk12.org/cms/lib04/NY01001156/Centricity/Domain/5372/Answer%20-%20Quadratic%20word%20Problems%20II.pdf�
http://infinity.cos.edu/algebra/Blakely%20Text/Chapter%2010/10.6.pdf�
http://www.purplemath.com/modules/quadprob3.htm�
http://www.purplemath.com/modules/quadprob.htm�
http://bell221.wikispaces.com/file/view/6_5_Solve_Problems_Using_Quadratic_Equations.pdf�
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Decay: http://www.pkwy.k12.mo.us/homepage/dvosburgh/file/A2T%20Spr%202012/Prereq%20Un%205/Un%207/WP%20Rractice/7.1-
7.3WS%232%20cANS.pdf  
http://www.regentsprep.org/regents/math/algtrig/ATP8b/ExamplesexponentialFunction.htm  
Rational Exponents: http://highered.mcgraw-hill.com/tbern/public_html/0073023264/pdf/ch07_02.pdf  
http://www.mhhe.com/math/precalc/barnettca7/graphics/barnett07ca/ch01/others/bca7_ch01-6.pdf  
http://classroom.synonym.com/radical-expressions-rational-exponents-used-real-life-2876.html (explanation of real life applications) 
Radical Equations: http://www.glencoe.com/sec/math/algebra/algebra1/algebra1_04/add_lesson/radical_equations_alg1.pdf  
http://www.palmbeachstate.edu/prepmathlw/Documents/0020.section.8.6.pdf (incl. Pythagorean applications). 
 
Piecewise Functions: http://www.shelovesmath.com/algebra/advanced-algebra/piecewise-functions/  
http://mrcarmack.wikispaces.com/file/view/9-24-12-Piecewise+Day+2.pdf  
http://mrsgillismath.wikispaces.com/file/view/pc+notes+for+oct+15.pdf (incl. Greatest Integer Function). 
Absolute Value Functions: http://mrsjackiebroomall.wikispaces.com/file/view/Absolute+Value+Transformations+Day+2+Key.pdf  
http://www.classzone.com/eservices/home/pdf/teacher/LA202HAD.pdf  

 
  

http://www.pkwy.k12.mo.us/homepage/dvosburgh/file/A2T%20Spr%202012/Prereq%20Un%205/Un%207/WP%20Rractice/7.1-7.3WS%232%20cANS.pdf�
http://www.pkwy.k12.mo.us/homepage/dvosburgh/file/A2T%20Spr%202012/Prereq%20Un%205/Un%207/WP%20Rractice/7.1-7.3WS%232%20cANS.pdf�
http://www.regentsprep.org/regents/math/algtrig/ATP8b/ExamplesexponentialFunction.htm�
http://highered.mcgraw-hill.com/tbern/public_html/0073023264/pdf/ch07_02.pdf�
http://www.mhhe.com/math/precalc/barnettca7/graphics/barnett07ca/ch01/others/bca7_ch01-6.pdf�
http://classroom.synonym.com/radical-expressions-rational-exponents-used-real-life-2876.html�
http://www.glencoe.com/sec/math/algebra/algebra1/algebra1_04/add_lesson/radical_equations_alg1.pdf�
http://www.palmbeachstate.edu/prepmathlw/Documents/0020.section.8.6.pdf�
http://www.shelovesmath.com/algebra/advanced-algebra/piecewise-functions/�
http://mrcarmack.wikispaces.com/file/view/9-24-12-Piecewise+Day+2.pdf�
http://mrsgillismath.wikispaces.com/file/view/pc+notes+for+oct+15.pdf�
http://mrsjackiebroomall.wikispaces.com/file/view/Absolute+Value+Transformations+Day+2+Key.pdf�
http://www.classzone.com/eservices/home/pdf/teacher/LA202HAD.pdf�
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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�
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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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�


27: 2013-
2014 

 

 

Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject  
Algebra B  

Grade 
7 - 8 

Unit # 4 Pacing 8 - 10 weeks 

Unit 
Name Rational Expressions, Special Functions & Graphs 

Overview 
In Unit 4 of the first/transition year, Rational expressions will be simplified, rational equations will be solved, and rational functions will be 
graphed in this unit. Skills, previously developed, simplifying rational expressions, will be utilized to find holes and slope asymptotes for these 
graphs. A variety of specialized functions, including piecewise functions, etc., will be examined. Statistics will be further integrated into these 
models to validate their use in the decision-making process 

Standard # Standard MC, 
SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

A.APR.6 

Rewrite simple rational expressions in 
different forms; write a(x)/b(x) in the form 
q(x) + r(x)/b(x), where a(x), b(x), q(x), and 
r(x) are polynomials with the degree of r(x) 
less than the degree of b(x), using 
inspection, long division, or, for the more 
complicated examples, a computer algebra 
system. 

MC 
 33 

Divide one polynomial by a monomial or another 
polynomial, sometimes producing a mixed rational 
expression for a solution 
 

2 

A.APR.7 

Understand that rational expressions form a 
system analogous to the rational numbers, 
closed under addition, subtraction, 
multiplication, and division by a nonzero 
rational expression; add, subtract, multiply, 
and divide rational expressions. 
 

MC 
 34 

Simplify rational expressions, by factoring the 
numerator and denominator and canceling 
common factors 

3 
 

  MC 35 Multiply rational expressions, by recognizing the 
parallel process of multiplying rational numbers, 3 
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factoring both numerators, and both denominators, 
cross canceling and vertically canceling common 
factors, before multiplying remaining factors 

 

 

MC 36 

Divide rational expressions, by transforming them 
into multiplication problems, using the reciprocal 
of the denominator, then applying the same 
factoring, cancelling, and multiplication 
techniques 

3 

 
 MC 

 37 
Add and subtract rational expressions that have 
“like” denominators, and simplifying the resulting 
sum or difference. 

3 

 

 

MC 
 38 

Add and subtract rational expressions that have 
“unlike” denominators, and which have no 
common factors, recognizing that the same 
techniques used when combining analogous 
rational numbers is applicable, and simplifying the 
resulting sum or difference. 

3 

 

 

MC 
 39 

Add and subtract rational expressions that have 
“unlike” denominators, where one denominator is 
a factor of the other, recognizing that the same 
techniques used when combining analogous 
rational numbers is applicable, and simplifying the 
resulting sum or difference. 

3 

A.APR.7 

Understand that rational expressions form a 
system analogous to the rational numbers, 
closed under addition, subtraction, 
multiplication, and division by a nonzero 
rational expression; add, subtract, multiply, 
and divide rational expressions. 

 

MC 
 40 

Add and subtract rational expressions that have 
“unlike” denominators, and which have common 
factors, recognizing that the same techniques used 
when combining analogous rational numbers is 
applicable, and simplifying the resulting sum or 
difference. 

3 

  MC 41 Convert mixed rational expressions into 
"improper" rational expressions 3 
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MC 42 

Simplify complex rational expressions, by 
transforming them into multiplication problems, 
using the reciprocal of the denominator, and 
applying the same, factoring, cancellation and 
multiplication techniques, as before  

3 

 

 

MC 43 

Simplifying complex mixed rational expressions, 
by converting the numerator and the denominator 
into "improper" rational expressions, then 
transforming, factoring, cancelling, and 
multiplying, as before. 
 

3 

  MC 44 Solve rational equations 4 

F.IF.7d 

Graph rational functions, identifying zeros 
and asymptotes when suitable factorizations 
are available, and showing end behavior. 
 

AC 45 Find any vertical asymptotes  4 

  AC 46 Determine the horizontal or slant asymptote  4 
  AC 47 Find any intercepts  4 

F.IF.7d 

Graph rational functions, identifying zeros 
and asymptotes when suitable factorizations 
are available, and showing end behavior. 

 

AC 48 

Create a dataset of points in each section of the 
domain, sufficient to establish the shape of the 
graph  4 

  AC 49 Adjust the scale of the graph, if necessary  4 

  AC 50 Sketch the graph. 
 4 

F-IF.7c 

Graph polynomial functions, identifying 
zeros when suitable factorizations are 
available, and showing end behavior. 

 AC 51 

Create data tables and graphs of higher-degree 
polynomial functions, by modifying different 
coefficients of different terms, utilizing graphing 
calculators, utilizing trace functions to 
approximate zeros, when suitable factorizations 
are not available, and journalizing the observed 
effects. 

3 
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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 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. 

 

MC 52 

Model a given descriptive scenario by selecting 
the appropriate function type, and modifying the 
function to fit the data. 

 4 

S-ID.5 

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

 

MC 53 

Use frequency tables as a convenient way to show 
data and to make better predictions 

 
2 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
MP 1 & MP 7 Making sense of radical, rational, complex, mixed, and complex mixed rational expressions and equations, and persevering to 

solution, by making use of structure is required in SLOs # 33 - # 44 
MP 1 & MP 4 Making sense of problems, applying mathematical modeling across the full spectrum of learned function types, and 

persevering to solution are integrated practices in SLOs # 52 - # 53. 
MP 5 Developing appropriate graphs of advanced level functions is a critical strategic tool developed in SLOs # 45 - # 51 
Big Ideas 
Rational functions exhibit complex graphical patterns, and can take on a much greater range of shapes than polynomial functions.  They are 
more accurate both within and outside the limits of collected data, but are more difficult to manage.  Rational functions are used frequently in 
science and engineering to model behavior, including electronic circuitry, optics and photography, medicine concentrations, etc. 

Essential Questions 
What kinds of behavioral patterns are exhibited by rational functions?  How can phenomena displaying irregular patterns of behavior be 
modeled?  How are complex rational expressions simplified? 
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Assessments 
Simplifying rational, mixed & complex rational expressions test; Graphing rational functions test; Common Benchmark as per district 
schedule. 
Key Vocabulary 
Rational expression, mixed complex rational expression, rational function, asymptote. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: sections 9-7, chapter 11, sections 12-5, 12-6, 12-7, 12-8. 
Glencoe Algebra 1: chapter 12. 
Graphing rational functions: http://www.purplemath.com/modules/grphrtnl.htm  
Two-Way Frequency Tables: http://www.glencoe.com/sites/pdfs/impact_math/ls3_c3_two_way_tables.pdf 
Pearson Connected Math: Samples and Populations 

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 

http://www.purplemath.com/modules/grphrtnl.htm�
http://www.glencoe.com/sites/pdfs/impact_math/ls3_c3_two_way_tables.pdf�
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/�
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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 
 

 
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://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�
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