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ABSTRACT

Building on their work with linear, quadratic, and exponential functions, students extend their repertoire of functions to include
polynomial, rational, and radical functions. Students work closely with the expressions that define the functions, and continue to expand
and hone their abilities to model situations and to solve equations, including solving quadratic equations over the set of complex
numbers and solving exponential equations using the properties of logarithms. The Mathematical Practice Standards apply throughout
each course and, together with the content standards, prescribe that students experience mathematics as a coherent, useful, and logical
subject that makes use of their ability to make sense of problem situations. There are four critical areas in which to focus on for
Algebra 2:
Critical Area 1: This unit develops the structural similarities between the system of polynomials and the system of integers. Students
draw on analogies between polynomial arithmetic and base-ten computation, focusing on properties of operations, particularly the
distributive property. Students connect multiplication of polynomials with multiplication of multi-digit integers, and division of
polynomials with long division of integers. Students identify zeros of polynomials, including complex zeros of quadratic polynomials, and
make connections between zeros of polynomials and solutions of polynomial equations. The unit culminates with the fundamental
theorem of algebra. A central theme of this unit is that the arithmetic of rational expressions is governed by the same rules as the
arithmetic of rational numbers.
Critical Area 2: Building on their previous work with functions, and on their work with trigonometric ratios and circles in Geometry,
students now use the coordinate plane to extend trigonometry to model periodic phenomena.
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Critical Area 3: In this unit students synthesize and generalize what they have learned about a variety of function families. They extend
their work with exponential functions to include solving exponential equations with logarithms. They explore the effects of
transformations on graphs of diverse functions, including functions arising in an application, in order to abstract the general principle
that transformations on a graph always have the same effect regardless of the type of the underlying function. They identify appropriate
types of functions to model a situation, they adjust parameters to improve the model, and they compare models by analyzing
appropriateness of fit and making judgments about the domain over which a model is a good fit. The description of modeling as “the
process of choosing and using mathematics and statistics to analyze empirical situations, to understand them better, and to make
decisions” is at the heart of this unit. The narrative discussion and diagram of the modeling cycle should be considered when knowledge
of functions, statistics, and geometry is applied in a modeling context.
Critical Area 4: In this unit, students see how the visual displays and summary statistics they learned in earlier grades relate to different
types of data and to probability distributions. They identify different ways of collecting data—including sample surveys, experiments,
and simulations—and the role that randomness and careful design play in the conclusions that can be drawn.
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Proficiencies and Pacing:
Course Title: College Prep Algebra II
Prerequisite(s): Algebra I and Geometry
Unit Title:
Unit 1:
Systems of Equations in
Three Variables

Duration/
Month(s)
September
Length: 4 days

Related Standards:
Subject Area: mathematics
NJSLS.A.REI.C.6
NJSLS.A.CED.A.3
NJSLS.HS-M
MP.1
MP.2
MP.3
MP.4
MP.5
MP.6
MP.8
Interdisciplinary:
Technology:
NJSL8.2.12.A.2
NJSLS.8.2.12.B.3
Career Ready Practices:
CRP2
CRP4
CRP7
CRP10
CRP11
Financial Literacy:
9.1.12.E.4
Interdisciplinary:
ELA: NJSLSA.R10
NJSLSA.R.1
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Learning Goals:
The students will be able to
recognize that intersections
represent solutions to systems of
equations or inequalities using a
variety of methods. (4 days)

Topics and Skills:
Learning objectives for this Unit:
• Solve systems in three
variables by elimination
or substitution

Unit Title:

Duration/
Month(s)

Unit 2:
Quadratic Functions

September/October
Length: 14 days

Related Standards:
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Topics and Skills:

The students will interpret key
features of graphs in terms of the
quantities, and sketch graphs
showing key features given a verbal
description of the relationship. (7
days)

Learning objectives for this Unit:
• To identify quadratic
functions and graphs
• To model data with
quadratic functions
• To graph quadratic
functions
• To find maximum and
minimum values of
quadratic functions
• To use the vertex form of
a quadratic function.
• To explore the directrix
and focus of a parabola.
• Describe transformations
of a quadratic function.
• Write transformations of
quadratic functions.
• Explore properties of
parabolas.
• Real-life problems.

Career Exploration:
NJSLS.9.3.ST.6
NJSLS.9.3.12.AG-PL.1
NJSLS.9.3.12.AC-CST.4
NJSLS.HS-LS2-2
NJSLS.9.3.ST-ET.2
Subject Area: mathematics
NJSLS.F.BF.B.3
NJSLS.F.IF.B.4
NJSLS.F.IF.B.6
NJSLS.F.IF.C.7c
NJSLS.HSA.APR.B.3
NJSLS.F.IF.C.9
NJSLS.A.CED.A.1
NJSLS.A.CED.A.2
NJSLS..S.ID.6.a
NJSLS.G.GPE.A.2
NJSLS.A.REI.D.11
NJSLS.HS-M
MP.1
MP.2
MP.4
MP.5
MP.6
MP.7
Interdisciplinary:
Technology:
NJSLS8.2.12.C.5
Career Ready Practices:
CRP6
CRP11
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Learning Goals:

The students will describe
transformations of quadratic
functions, write transformations of
quadratic functions, explore
properties of parabolas, and
explore the focus and directrix of a
parabola.
The students will be able to derive
the equation of a parabola given a
focus and directrix. (4 days)
Identify zeros of polynomials and
use the zeros to construct a rough
graph of the function defined by the
polynomial. (3 days)
The students will calculate and
interpret the average rate of

Unit Title:

Unit 3:
Quadratic Equations and
Complex Numbers

Duration/
Month(s)

Related Standards:

Learning Goals:

Financial Literacy:
Interdisciplinary:
ELA: NJSLSA.8
Career Exploration:
NJSLS.9.3.ST-SM.2

change of a function for a specified
interval from either a graph or a
table.

October/November

Subject Area: mathematics
NJSLS.F.IF.C.8a
NJSLS.N.CN.A.1
NJSLS.N.CN.A.2
NJSLS.A.SSE.A.2
NJSLS.A.SSE.B.3.a-b
NJSLS.A.CED.A.1
NJSLS.A.CED.A.3
NJSLS.A-REI.B.4.a-b
NJSLS.A.REI.C.7
NJSLS.A.REI.D.11
NJSLS.HS-M
MP.1
MP.2
MP.4
MP.5
MP.6
MP.7

The students will be able to perform Learning objectives for this Unit:
arithmetic operations with complex
• To find common and
numbers. (5 days)
binomial factors of
quadratic expressions
The students will be able to solve a
• To factor special quadratic
quadratic equation using a variety
expressions
of methods and will be able to
• To solve quadratic
recognize when the solutions are
equations by factoring
complex. (12 days)
and by finding square
• roots
Represent constraints by equations
• To solve quadratic
or inequalities, and by systems of
equations by graphing
equations or inequalities and
• To identify and graph
interpret solutions as viable or noncomplex numbers
viable options in a modeling
• To add, subtract, and
context.
multiply complex numbers
• To solve equations and
Solve a simple system consisting of
rewrite functions by
a linear equation and a quadratic
completing the square
equation in two variables
• To solve equations using
graphically.
the quadratic formula
• Analyze the discriminant
to determine the type of
solutions
• Define and use the
imaginary unit i
• Solve real life problems.

Length: 23 days

Interdisciplinary:
Technology:
NJSLS8.2.12.C.5
Career Ready Practices:
CRP6
CRP11
Financial Literacy:
Interdisciplinary:
ELA: NJSLSA.8
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Topics and Skills:

Unit Title:

Unit 4:
Polynomial Functions:

Duration/
Month(s)

Related Standards:

December/January
Length: 21 days

Subject Area: Mathematics
NJSLS.A.SSE.A.1
NJSLS.A.SSE.A.2
NJSLS.A.SSE.B.3
NJSLS.A.APR.A.1
NJSLS.A.APR.B.2
NJSLS.A.APR.B.3
NJSLS.A.APR.D.6
NJSLS.F.IF.B.4
NJSLS.F.IF.B.5
NJSLS.F.IF.B.6
NJSLS.F.IF.C.7.c
NJSLS.F.BF.B.3
NJSLS.N.CN.C.9
NJSLS.A.CED.A.2
NJSLS.HS-M
MP1
MP2
MP3
MP4
MP5
MP6
MP7
MP8

Career Exploration:
NJSLS.9.3.ST-SM.2

Interdisciplinary:
Technology:
NJSLS.8.2.12.C.3
Career Ready Practices:
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Learning Goals:

Topics and Skills:
Solve systems of nonlinear equations.
• Graph quadratic
inequalities in two
variables.
Learning objectives for this Unit:
• To classify polynomials
• To write a polynomial function
from its zeros
• To divide polynomials using
long and synthetic division
• To solve polynomial equations
by graphing and factoring
• To solve polynomial equations
using the Rational, Irrational,
and Imaginary Root Theorems
• To use the Fundamental
Theorem of Algebra to find all
of the zeros of a polynomial
function
•

The students will perform
arithmetic operations on
polynomials and complex numbers.
(8 days)
The students will understand the
relationship between zeros and
factors of polynomials by using the
remainder theorem and the
fundamental theorem of algebra.
(11 days)
The students will be able to identify
the zeros of polynomials and use
the zeros to construct a rough
graph of the function it represents.
(6 days)

Unit Title:

Duration/
Month(s)

Unit 5:
Radical Functions and
Rational Exponents

January/February
Length: 18 days

Related Standards:
CRP8
Financial Literacy:
Interdisciplinary:
ELA:
NJSLSA.R7
Career Exploration:
NJSLS.9.3.ST-SM.1
Subject Area: Mathematics
NJSLS.N.RN.A.1
NJSLS.N.RN.A.2
NJSLS.A.CED.A.4
NJSLS.A.REI.A.1.
NJSLS.A.REI.A.2
NJSLS.F.BF.A.1.b-c
NJSLS.F.IF.C.7.b
NJSLS.N.CN.A.3
NJSLS.N.CN.C.8
NJSLS.HS-M
MP1
MP2
MP3
MP6
MP7
MP8
Interdisciplinary:
Technology:
NJSLS.8.2.12.E.1
Career Ready Practices:
CRP4
ELA:
NJSLSA.W4
NJSLS.W.11-12.4
Science
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Learning Goals:

Topics and Skills:

The students will be able to extend
the properties of exponents to
rational exponents. (12 days)

Learning objectives for this Unit:
• To simplify nth roots
• To multiply and divide radical
expressions
• To add and subtract radical
expressions
• To multiply and divide
binomial radical expressions
• To simplify expressions with
rational exponents
• To solve radical equations
• To add, subtract, multiply, and
divide functions
• To find the composite of two
functions
• To find the inverse of the
relation or function
• To graph radical functions

The students will be able to solve
simple radical and rational
equations in one variable, and give
examples showing how extraneous
solutions may arise. (5 days)
The students will be able to
combine standard function types
using arithmetic operations. (7
days)

Unit Title:

Duration/
Month(s)

Unit 6
Exponential and
Logarithmic Relations

March
Length: 14 days

Related Standards:
NJSLS-S.MS-PS3-1
Career Exploration:
NJSLS.9.3.ST-ET.5
Subject Area: Mathematics
NJSLS.A.SSE.B.3
NJSLS.F.LE.A.2
NJSLS.F.LE.A.4
NJSLS.F.IF.C.7e
NJSLS.F.IF.C.8
NJSLS.F.BF.B.3
NJSLS.F.BF.B.4
NJSLS.F.BF.B.5
NJSLS.F.LE.B.5
NJSLS.HS-M
MP.1
MP.2
MP.3
MP4
MP5
MP6
MP7
MP 8
Interdisciplinary:
Technology:
NJSLS.2.12.B.2
Career Ready Practices:
CRP3
CRP5
Financial Literacy:
NJSLS.9.1.12.A.9
NJSLS.9.1.12.B.2
NJSLS.9.1.12.B.8
ELA:
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Learning Goals:

Topics and Skills:

The students will be able to use the
properties of exponents to
transform expressions for
exponential functions. (6 days)

Learning objectives for this Unit:
• To model exponential growth
and decay
• To solve exponential
equations
• To evaluate logarithmic
expressions
• To simplify and evaluate
expressions using the
properties of logarithms
• To solve logarithmic equations
using the properties
• To solve exponential
equations using common
logarithms
• To evaluate logarithmic
expressions using the change
of base formula
• To transformations graphs of
exponential and logarithmic
functions.
• To write transformations of
graphs of exponential and
logarithmic functions.

The students will understand the
inverse relationship between
exponents and logarithms and use
this relationship to solve problems.
(6 days)
The students will interpret key
features of graphs in terms of the
quantities, and sketch graphs
showing key features given a verbal
description of the relationship. (2
days)

Unit Title:

Duration/
Month(s)

Unit 7:
Rational Functions

April
Length: 15 days

Related Standards:
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Topics and Skills:

The students will be able to rewrite
rational expressions and perform
basic operations on them. (7 days)

Learning objectives for this Unit:
• To write and interpret
direct variation equations
• To use inverse and
combined variation
• Graph simple rational
functions.
• Translate simple rational
functions.
• Graph other rational
functions.
• To identify properties of
rational functions
• To simplify rational
expressions
• To multiply and divide
rational expressions
• To add and subtract
rational expressions
• To solve rational
equations

NJSLSA.R4
Science:
NJSLS-S.HS-PS1-C
NJSLS-S.HS-ESS1-6
Career Exploration:
NJSLS.9.3.ST.2
Subject Area: mathematics
NJSLS.A.APR.D.6
NJSLS.A.APR.D.7
NJSLS.REI.A.1
NJSLS.A.REI.A.2
NJSLS.F.IF.C.7.d
NJSLS.CED.A.1
NJSLS.CED.A.2
NJSLS.CED.A.3
NJSLS.CED.A.4
NJSLS.A.APR.D.6
NJSLS.F.BF.B.3
MP.1
MP.4
MP.6

Interdisciplinary:
Technology:
NJSLS.8.2.12.E.4
Career Ready Practices:
CRP.2
Financial Literacy:
Interdisciplinary:
ELA: NJSLSA.R7
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Learning Goals:

The students will be able to rewrite
simple rational expressions in
different forms. (3 days)
The students will identify the effect
on the graph of replacing f(x) by
f(x)+k, kf(x), and f(x+k) for specific
values of k. (3 days)
The students will be able to solve
simple radical and rational
equations in one variable, and give
examples showing how extraneous
solutions may arise. (6 days)
The students will be able to identify
zeros and asymptotes of rational
functions. (3 days)

Unit Title:

Unit: 8
Sequences and Series

Unit 9:
Trigonometry

10

Duration/
Month(s)

Related Standards:

April/May
Length: 10 days

Subject Area: Mathematics
NJSLS.A.SSE.B.4
NJSLS.F.IF.A.3
NJSLS.F.BF.A.1
NJSLS.F.BF.A.2
NJSLS.HS-M
MP.1
MP.2
MP.3
MP.4
MP.6
MP.7
MP.8

May/June
Length: 13 days
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Learning Goals:

Topics and Skills:

The students will be able to derive
the formula for the sum of a finite
geometric series (when the
common ratio is not one) and use
the formula to solve problems. (5
days)

Learning objectives for this Unit:
• To identify arithmetic
sequences
• To find specified terms of
arithmetic sequences
• Find sums of arithmetic series
• Use sigma notation
• To identify geometric
sequences
• Find geometric means
• To find specified terms of
geometric sequences
• Find sums of geometric series

Career Exploration:
NJSLS.9.3.ST-SM.1

Interdisciplinary:
Technology:
NJSLS.8.2.12.E.4
Career Ready Practices:
CRP4
CRP8
ELA:
NJSLSA.W.1
Career Exploration:
NJSLS.9.3.ST-SM.1
Subject Area: Mathematics
NJSLS.F.TF.A.1
NJSLS.F.TF.A.2
NJSLS.F.TF.B.5
NJSLS.F.TF.C.8
NJSLS.F.IF.C.7e

The students will be able to write
arithmetic and geometric
sequences both recursively and
with and explicit formula, and use
them to model situations, and
translate between the two forms. (9
days)

The students will be able to explain
how the unit circle in the
coordinate plane enables the
extension of trigonometric
functions to all real numbers,
interpreted as radian measures of

Learning objectives for this Unit:
• To identify cycles and periods
of periodic functions
• To find the amplitude of
periodic functions

Unit Title:

Duration/
Month(s)

Unit 10:
Probability and Statistics
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Related Standards:

Learning Goals:

Topics and Skills:

NJSLS.BF.B.3
NJSLS.HS-M
MP1
MP2
MP.4
MP.5
MP.6
MP.7
MP.8

angles traversed counterclockwise
around the unit circle. (5 days)

•

Interdisciplinary:
Technology:
NJSLS.8.2.12.C.5
Career Ready Practices:
CRP11
NJSLSA.R4
Career Exploration:
NJSLS.9.3.ST.2
Subject Area: Mathematics
NJSLS.S.IC.A.1
NJSLS.S.IC.A.2
NJSLS.S.IC.B.3
NJSLS.S.IC.B.4
NJSLS.S.IC.B.5
NJSLS.S.IC.B.6
NJSLS.S.CP.A.1
NJSLS.S.CP.A.2
NJSLS.S.CP.A.3
NJSLS.S.CP.A.4
NJSLS.S.CP.A.5
NJSLS.S.CP.B.6
NJSLS.S.CP.B.7
NJSLS.S.ID.B.6
NJSLS.S.ID.A.4

The students will be able to choose
trigonometric functions to model
periodic phenomena with specified
amplitude, frequency, and midline.
(5 days)
The students will prove the
Pythagorean identity. (5 days)

•
•
•
•
•
•

The students will be able to
understand independence and
conditional probability and use the
rules of probability to help them to
interpret data. (4 days)
The students will be able to
understand and evaluate random
processes underlying statistical
experiments. (6 days)
The students will be able to make
inferences and justify conclusions
from sample surveys, experiments,
and observational studies. (6 days)

To work with angles in
standard position
To find coordinates of points
on the unit circle
To use radian measure for
angles
To find the length of an arc of
a circle
To use identities to find
trigonometric values
To use trigonometric
identities to simplify
expressions
To verify trigonometric
identities

Learning objectives for this Unit:
• Find the probability and odds
of events
• To find the probability of two
independent events
• Find the probability of two
dependent events
• Find the probability of
mutually exclusive events
• Find the probability of
inclusive events
• Use measures of central
tendency to represent a set of
data
• Find measures of variation for

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

MP1
MP4
MP5

Topics and Skills:
a set of data
Determine whether a sample
is unbiased
Find margins of sampling error

•

Interdisciplinary:
Technology:
NJSLS.8.1.12.A.5
Career Ready Practices:
CRP2
CRP8
CRP11
ELA:
NJSLSA.R7
NJSLSA.SL5

Unit 11:
Matrices

May/June
Length: 12 Days

Career Exploration:
NJSLS.9.3.ST.2
NJSLS.9.3.ST-SM.4
Subject Area: Mathematics
NJSLS.N.VM.C.6
NJSLS.N.VM.C.7
NJSLS.N.VM.C.8
NJSLS.N.VM.C.12
NJSLS.A.REI.C.8
NJSLS.A.REI.C.9
MP4
MP6
Interdisciplinary:
Technology:
NJSLS.8.1.5.A.1
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Students will be able to use
matrices to represent and
manipulate data. (6 days)
Students will be able to represent a
system of linear equations as a
single matrix equation and use it to
solve systems of linear equations. (7
days)

Learning Objectives for this unit:
• Determine the dimensions of
a matrix
• Identify a specified element of
a matrix
• Add and subtract matrices
• Multiply matrices by a scalar
• Perform matrix multiplication
• Find the determinant of 2x2
and 3x3 matrices
• Find the inverse of 2x2 and
3x3 matrices
• Represent a system of linear

Unit Title:
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Duration/
Month(s)
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Related Standards:
Career Ready Practices:
CRP8
CRP11

Learning Goals:

Topics and Skills:

•

equations as a single matrix
equation
Find the inverse of a matrix
and use it solve systems of
linear equations

Unit: 1 Systems of Equations in Three Variables

Recommended Duration: 4 days

Unit Description: In this unit, students will deepen their understanding of functions by investigating systems of equations. Students will also connect the
concepts previously to help them solve systems of equations in three variables. Algebra II students will continue to study functions numerically, graphically,
and algebraically as well as be able to explain and justify their solutions.
Essential Questions:
Enduring Understandings:
• How can mathematical ideas be represented?
• The symbolic language of algebra is used to communicate and
generalize patterns in mathematics, which can be represented
• Why are relations and functions represented in multiple ways?
graphically, numerically, symbolically, or verbally.
• How does the graph of a given function or relation reflect its
• Mathematical models can be used to describe and quantify physical
characteristics?
relationships
• Does it matter which form of a linear equation you use?
• Algebraic and numeric procedures are interconnected and build on
• When can a function be helpful in a real life situation?
one another to produce a coherent whole.
• How can you determine the number of solutions of a linear system?
• Functions can be used to model real-world situations.
• Algebraic properties govern the fluent manipulation of symbols in
expressions, equations, and inequalities.
• Functions can be represented verbally, numerically, graphically, and
analytically to understand patterns and relationships.
Relevant Standards:

Learning Goals:

Learning Objectives:

Content Standards
Primary (Power):

The students will be able to recognize that
intersections represent solutions to systems of
equations or inequalities using a variety of
methods. (4 days)

Learning objectives for this Unit:
• Solve systems in three variables by elimination
or substitution

NJSLS.A.CED.A.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.
Secondary (Supportive):
NJSLS.A.REI.C.6: Solve systems of linear
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Relevant Standards:
equations exactly and approximately (e.g., with
graphs), focusing on pairs of linear equations in
two variables.
NJSLS.A.REI.D.10 Understand that the graph of
an equation in two variables is the set of all its
solutions plotted in the coordinate plane, often
forming a curve (which could be a line).
NJSLS.A.REI.D.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.*
MP1 Make sense of problems and persevere in
solving them.
MP2 Reason abstractly and quantitatively.
MP4 Model with mathematics.
MP5 Use appropriate tools strategically.
MP.6 Attend to precision.
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Learning Goals:

Learning Objectives:

Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects

Choice Menu, Big Ideas: Secret of the
Hanging Baskets

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Concrete examples
• Key words in native language (if
available).
• Student restates information
being requested in the question
• Provide concrete examples of
each type of graph.
• Provide outlines or study guides
with visual representations
• Daily assignment list.
• Word wall for key vocabulary with
concrete examples
• Demonstrations for key concepts
• Reword questions and problems
in simplified language

Struggling Learners
• Encourage SMART attendance.
• Provide online textbook access if
available.
• Provide websites for additional
examples.
• Utilize flash cards available for
graphs of each special function
• Daily assignment list
• Student restates information
being requested in the question
• Concrete examples
• One to one conferences during
SMART

Major Activities/ Assignments
(required):
Unit 1

Advanced Learners
• Tiered assessment
• Choice of test format

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
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Special Education Students
• Learning stations for extra
practice and intervention when
necessary
• Concrete examples
• Student restates information
being requested in the question

ELLS (English Language Learners)
• Pre-teach vocabulary
• Provide information sheet with
symbols shown in the graphing
calculator to identify key
information
• Graphic organizers for key
objectives in this unit

Struggling Learners
• Interactive notebooks
• Graphic organizers for key
objectives in this unit
• Leveled texts for confidence
interval word problems

Advanced Learners
• Tiered assignments
• Have students complete
independent study and research
real life examples of probability
and statistics
• Learning contracts

Unit Vocabulary:
Essential: ordered triple, solutions of a system of three linear equations, system of equation in three variables
Non-Essential: ordered pair, slope, y-intercept, elimination, substitution
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.A.5 Create a report from a
relational database consisting of at
least two tables and describe the
process, and explain the report results.
Career Ready Practices:
CRP2 Apply appropriate academic and
technical skills.
CRP8 Utilize critical thinking to make
sense of problems and persevere in
solving them.
CRP11 Use technology to enhance
productivity.
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Integration of Technology:

21st Century Themes:

21st Century Skills:

S – Students will use a graphing
calculator to visually compare
graphs of equations and
inequalities

__X_ Global Awareness – students
will investigate margins of error for
populations of people and animals
under certain constraints in the
natural world

_X___ Critical Thinking and Problem
Solving – students will analyze given
situations and determine if these
applications are referencing population
means or population proportions then use
the appropriate formulas to answer the
questions and create a confidence
statement

Students watch a 30-second story
and create a graph to represent __X__ Civic Literacy – students will
the situation displayed
learn to evaluate information on
various ecosystems to determine
M – Kahoot – Students will engage living conditions for the animals
with outside influences that have a
in an interactive review game
positive or negative effect on them
using Kahoot website.
Students may use desmos to
indentify the points of
intersections.
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__X__ Financial, Economic,
Business, & Entrepreneurial
Literacy – students will determine

_X_ Communication & Collaboration –
students will present and defend
confidence statements based on the
margin of error from sample populations
of various scenarios
_X__ Information Literacy – students will

Interdisciplinary Connections
(Applicable Standards):

Integration of Technology:

ELA:
NJSLSA.R7 Integrate and evaluate
content presented in diverse media and
formats, including visually and
quantitatively, as well as in words.

21st Century Themes:

21st Century Skills:

which hotel is best to stay at using
nightly wages and calculating
average, median, mode, minimum,
and maximum values

find real-time nightly rates for hotel rooms
and use this information to calculate the
average, median, mode, minimum,
maximum values and compare
information with their classmates

NJSLSA.SL5 Make strategic use of
digital media and visual displays of data
to express information and enhance
understanding of presentations.
Career Exploration:
NJSLS.9.3.ST.2 Use technology to
acquire, manipulate, analyze and
report data.
NJSLS.9.3.ST-SM.4 Apply critical
thinking skills to review information,
explain statistical analysis, and to
translate, interpret and summarize
research and statistical data.
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit: 2 Quadratic Functions

Recommended Duration: 14 days

Unit Description:
Students are familiar with quadratic expressions and equations from Algebra I. This unit begins by introducing the concept of modeling data with quadratic
functions. Students then learn about the properties of parabolas, and how to translate parabolas. Next, students are introduced to how to find critical points
using the graph of quadratic functions. They will be able to identify the number and types of zeros in addition to the maximum and minimum values of a
parabola. They will also learn to write a quadratic equation using vertices, points, x-intercepts, and focus and directrix.
Essential Questions:
• How can you represent the same mathematical idea in different
ways?
• How does graphing an equation make it easier to draw certain
conclusions?
• How does a quadratic function differ from a linear function?
• What are the characteristics of the graph of a quadratic equation?
• What can minimums and maximums tell us about equations?
• How can you use an equation and a graph to get your point across?
• How can you use the equation of a parabola to determine the
equation of the axis of symmetry, the coordinates of the vertex, and
the x and y intercepts?
• How do the constants a, h, and k effect the graph of the quadratic
function 𝑔𝑔(𝑥𝑥) = 𝑎𝑎(𝑥𝑥 − ℎ)2 + 𝑘𝑘
• What is the focus of a parabola?
• How can you use a quadratic function to model a real life situation?

Relevant Standards:
Content Standards
Primary (Power):
NJSLS.F.IF.B.4 For a function that models a
relationship between two quantities, interpret
key features of graphs and tables in terms of
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Enduring Understandings:
• Changing the parameters of quadratic functions changes the graph in
predictable ways.
• Quadratic equations are used in many of disciplines and real-world situations.
• The zeros of a quadratic function are equivalent to the x-intercepts of the
graph of the function or the solutions of the quadratic equation.
• A quadratic equation can have 0, 1, or 2 solutions that may be real,
imaginary, or complex.
• The vertex of a parabola will represent the maximum or minimum point of
the function which will help to understand maximum or minimum values in
real life situations.
• The graph of any quadratic function is a transformation of the parent
function.

Learning Goals:

Learning Objectives:

The students will interpret key features of graphs
in terms of the quantities, and sketch graphs
showing key features given a verbal description of
the relationship. (7 days)

Learning Objectives for this unit:
• identify quadratic functions and graphs
• model data with quadratic functions
• graph quadratic functions
• find maximum and minimum values of quadratic
functions

Relevant Standards:

Learning Goals:

Learning Objectives:

the quantities, and sketch graphs showing key
features given a verbal description of the
relationship.

The students will be able to solve a quadratic
equation a variety of methods and will be able to
recognize when the solutions are complex. (5
days)

•
•

Secondary (Supportive):
NJSLS.F.IF.C.9 Compare properties of two
functions each represented in a different way
(algebraically, graphically, numerically in tables,
or by verbal descriptions).
NJSLS.A.CED.A.1 Create equations and
inequalities in one variable and use them to
solve problems.
NJSLS.G.GPE.A.2 Derive the equation of a
parabola given a focus and directrix.
NJSLS.F.BF.B.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. Include recognizing even and odd
functions from their graphs and algebraic
expressions for them.
NJSLS.F.IF.B.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.
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The students will be able to perform arithmetic
operations with complex numbers. (8 days)

•
•
•
•
•
•
•
•

use the vertex form of a quadratic function
find common and binomial factors of quadratic
expressions
factor special quadratic expressions
solve quadratic equations by factoring and by
finding square roots
solve quadratic equations by graphing
identify and graph complex numbers
add, subtract, and multiply complex numbers
solve equations and rewrite functions by
completing the square
solve equations using the quadratic formula
determine the type of solutions by using the
discriminant

Relevant Standards:

NJSLS.F.IF.C.7c Graph polynomial functions,
identifying zeros when suitable factorizations
are available, and showing end behavior.
NJSLS.A.CED.A.2 Create equations in two or
more variables to represent relationships
between quantities; graph equations on
coordinate axes with labels and scales.
NJSLS.HSS.ID.6a Represent data on two
quantitative variables on a scatter plot, and
describe how the variables are related.
NJSLS.A.CED.A.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.
NJSLS.A.REI.D.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.*
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Learning Goals:

Learning Objectives:

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS.HS-M
MP.1 Make sense of problems and persevere in
solving them.
MP.2 Reason abstractly and quantitatively.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects

Unit 2 Scavenger Hunt/Walk-Around
Choice Menu, Division Puzzles, Coin
Fountain Activity

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Allow the use of graphing
• Allow the use of graphing
calculators on all assessments
calculators on all assessments
• Simplify language in directions
• Allow word bank with definitions
(distributive property =
as a reference.
multiplication, etc.)
• Provide practice test with the
same format as a review.
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Struggling Learners
• Provide additional time
• Allow the use of graphing
calculators on all assessments
• Underline key words within test
directions.
• Clarify test directions.

Major Activities/ Assignments
(required):
Unit test on graphing quadratic functions
and identifying critical points from a
function or a graph. Also using the
critical points to answer real life
questions.
Gifted Students
• Choice of test forma

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Interactive Notebooks
• Graphic Organizers
• Graphic Organizers
• Concrete examples and visuals of
the commutative, associative, and
• Allow the use of graphing
distributive properties involving
calculators.
complex numbers.

Struggling Learners
• Interactive notebooks
• One-on-one re-teaching when
necessary
• Graphic organizers for key
objectives in this unit

Gifted Students
• Flexible grouping.
• Learning contracts w/check-in
points through-out unit.

Unit Vocabulary:
Essential: axis of symmetry, directrix, focus, maximum value, minimum value, parabola, quadratic equation, quadratic function, roots, vertex form, zeros
Non-Essential: intercept form, standard form, vertex, intercept form
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.C.1 Develop an innovative
solution to a real world problem or
issue in collaboration with peers and
experts, and present ideas for feedback
through social media or in an online
community.

Integration of Technology:

Career Ready Practices:
CRP8 Utilize critical thinking to make
sense of problems and persevere in

Use Desmos with sliders to
discover what “a”, “h”, and “k” do
to the graph of the function.
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S – Students will use a graphing
calculator to visually determine
the zeros of a function.
M – Kahoot – Students will engage
in an interactive review game
using Kahoot website.
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21st Century Themes:

21st Century Skills:
__X__ Critical Thinking and Problem
Solving – students will discover
independently how the properties of the
real number system directly correlate to
the properties of the complex number
system.
__X__ Communication and Collaboration
– Students will collaborate with their
peers to discover how the properties of
the real number system are related to the

Interdisciplinary Connections
(Applicable Standards):
solving them.
ELA:
NJSLSA.R1 Read closely to determine
what the text says explicitly and to
make logical inferences and relevant
connections from it; cite specific
textual evidence when writing or
speaking to support conclusions drawn
from the text.

Integration of Technology:
Students create their own
transformations. Describe in text
on Desmos how the function
changed. They will be able to give
the new vertex and zeros. They
can then share their work with
another group for questions and
feedback

21st Century Themes:

21st Century Skills:
properties of the complex number system
and share their findings with their peers.

NJSLSA.R4 Interpret words and phrases
are they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.
Career Exploration:
NJSLS.9.3.ST-SM.3 Analyze the impact
that science and mathematics has on
society.
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit: 3 Quadratic Equations and Complex Numbers

Recommended Duration: 17 days

Unit Description: Students are familiar with quadratic expressions and equations from Unit 2. In this unit, students are introduced to factoring quadratic
expressions, followed by a lesson on solving quadratic equations by factoring or finding square roots. The chapter continues by introducing students to complex
numbers. Students complete the chapter with lessons on solving quadratic equations by completing the square and by using the quadratic formula. They will
also learn how to relate the value of the discriminant to the number of roots and whether the roots are rational, irrational, or complex.
Essential Questions:
•
•
•

Enduring Understandings:

What does solving a quadratic function mean?
What are the different methods which can be used to solve a quadratic
equation?
How are the roots of a quadratic equation related to the definition of
complex numbers?

•
•
•
•

Relevant Standards:

For any quadratic function f(x) = ax2 + bx + c, the values of a, b, and c
provide key information about the graph and the types of solutions it
will produce.
The zeros of a quadratic function are equivalent to the x-intercepts of
the graph of the function or the solutions of the quadratic equation.
The zeros can be found by graphing, factoring, completing the square
or using the quadratic formula.
A quadratic equation can have 0, 1, or 2 solutions that may be real,
imaginary, or complex.

Learning Goals:

Content Standards:
NJSLS.F.IF.B.4 For a function that models a
relationship between two quantities, interpret key
features of graphs and tables in terms of the
quantities, and sketch graphs showing key features
given a verbal description of the relationship.
NJSLS.A.SSE.A.2 Use the structure of an expression
to identify ways to rewrite it.
NJSLS.A.SSE.B.3 Choose and produce an equivalent
form of an expression to reveal and explain
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The students will interpret key features of
graphs in terms of the quantities, and sketch
graphs showing key features given a verbal
description of the relationship. (10 days)
The students will be able to solve a quadratic
equation a variety of methods and will be able
to recognize when the solutions are complex.
(6 days)
The students will be able to perform arithmetic

Learning Objectives:

The students will be able to:
• Identify quadratic functions and graphs
• Model data with quadratic functions
• Graph quadratic functions
• Find maximum and minimum values of quadratic
functions
• Use the vertex form of a quadratic function
• Find common and binomial factors of quadratic
expressions
• Factor special quadratic expressions
• Solve quadratic equations by factoring and by
finding square roots

Relevant Standards:

Learning Goals:

Learning Objectives:

properties of the quantity represented by the
expression. ★

operations with complex numbers. (13 days)

•
•
•

NJSLS.F.IF.C.9 Compare properties of two functions
each represented in a different way (algebraically,
graphically, numerically in tables, or by verbal
descriptions).
NJSLS.A.REI.B.4 Solve quadratic equations in one
variable.
NJSLS.A.APR.B.3 Identify zeros of polynomials
when suitable factorizations are available, and use
the zeros to construct a rough graph of the function
defined by the polynomial.
NJSLS.N.CN.A.1 Know there is a complex number i
such that i 2 = –1, and every complex number has
the form a + bi with a and b real.
NJSLS.N.CN.A.2 Use the relation i 2 = –1 and the
commutative, associative, and distributive
properties to add, subtract, and multiply complex
numbers.
NJSLS.N.CN.C.7 Solve quadratic equations with real
coefficients that have complex solutions.
NJSLS.A.APR.C.4 Prove polynomial identities and
use them to describe numerical relationships.
NJSLS.A.REI.C.7 Solve a simple system consisting of
a linear equation and a quadratic equation in two
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•
•

Solve quadratic equations by graphing
Add, subtract, and multiply complex numbers
Solve equations and rewrite functions by
completing the square
Solve equations using the quadratic formula
Determine the type of solutions by using the
discriminant

Relevant Standards:

Learning Goals:

Learning Objectives:

variables algebraically and graphically.
NJSLS.A.CED.A.1 Create equations and inequalities
in one variable and use them to solve problems.
NJSLS.G.GPE.A.2 Derive the equation of a parabola
given a focus and directrix.
MP.1 Make sense of problems and persevere in
solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the
reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
MP.8 Look for and express regularity in repeated
reasoning.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects

Choice menu, division puzzles
Coin Fountain activity
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Major
Activities/
Assignments
(required):
Quiz 3.1 – 3.3 (identifying key features of
the graphs of quadratic functions, writing
equations in vertex/standard forms,

Formative Assessments

Summative Assessments:

Performance Assessments:

I-clicker responses, Group Work

Major
Activities/
Assignments
(required):
solving quadratic functions by factoring
using GCF and grouping)
Quiz 3.4 – 3.5 (complex numbers, solve
trinomials using the AC method, solving
quadratic equations by completing the
square)
Unit 3 Test

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Allow students the use of the
• Highlight/underline key words in
graphing calculator for all
directions or word problems
assessments
• Present projectile motion
• Enhanced directions on
question and other word
homework assignments and
problems in bullet point form
assessments
• Shorten homework assignments
• Present projectile motion
• Include multiple-choice questions
questions and other word
on assessments
problems using leveled text
• Provide students with different
• Provide students with different
forms of quadratic equations with
forms of quadratic equations
descriptions in native language (if
possible)

Struggling Learners
• Provide study guides with teacher
notes and tips prior to
assessments
• Allow the use of graphing
calculators on all assessments
• Provide leveled texts for
projectile motion and word
problems
• Provide students with different
forms of quadratic equations.

Advanced Learners
• Tiered projects
• Multiple texts to compare and
contrast methods and solution
possibilities

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
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Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Learning stations to differentiate
• Graphic organizers for key
between standard form and
objectives in this unit
vertex form of a quadratic
• Reword projectile motion and
equation
word problems in simplified (or
native) language when possible
• Read longer passages and word
problems aloud
• Provide sentence frames for
projectile motion answers
• Pre-teach key vocabulary words
and provide visual
representations when possible
• Provide students will filled in
teacher notes to use as a guide

Struggling Learners
• Graphic organizers for key
objectives in this unit
• Concrete examples of when to
use standard form or vertex form
of a quadratic equation
• Interactive Notebooks
• Multiple texts with leveled
reading for projectile motion and
word problems

Advanced Learners
• Flexible grouping
• Independent study with one-onone conferences to offer
resources and clarifications

Unit Vocabulary:
Essential: axis of symmetry, vertex, completing the square, complex number, discriminant, imaginary numbers, maximum value, minimum value, parabola,
quadratic equation, quadratic formula, quadratic function, roots, vertex form, zeros, factoring
Non-Essential: difference of squares, perfect square trinomial, square root property, standard form, y-intercept, zero product property
Interdisciplinary
Connections
(Applicable Standards):
Technology:
NJSLS.8.2.12.C.5 Create scaled
engineering drawings of products both
manually and digitally with materials
and measurements labeled.
Career Ready Practices:
CRP1 Act as a responsible and
contributing citizen and employee.
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Integration of Technology:

21st Century Themes:

21st Century Skills:

S – students will use a graphing
calculator to complete
input/output tables and graph
their points by hand.

__x__ Global Awareness – discover
the impact of outside forces and
gravity on objects in projectile
motion

____ Creativity & Innovation
_X___ Critical Thinking and Problem
Solving- Prove that one quadratic equation
can be solved in a variety of ways using a
wide range of methods.

S – Students will use a graphing
calculator to graph equations an
identify solutions.
A – Students will scan QR codes
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_X_ Life and Career Skills – partner
assignments allow students to use
multiple points of view to identify
alternative solutions.

Interdisciplinary
Connections Integration of Technology:
(Applicable Standards):
CRP2 Apply appropriate academic and
from notes as a means of
technical skills.
reviewing and/or re-teaching
content.
CRP6 Demonstrate creativity and
innovation.
M – Kahoot – Students will engage
in an interactive review game
ELA:
using Kahoot website.
NJSLSA.R1 Read closely to determine
what the text says explicitly and to
make logical inferences and relevant
connections from it; cite specific
textual evidence when writing or
speaking to support conclusions drawn
from the text.
NJSLSA.R4 Interpret words and phrases
as they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.
NJSLS.RL.11-12.4 Determine the
meaning of words and phrases as they
are used in the text, including figurative
and connotative meanings.
NJSLSA.W4 Produce clear and coherent
writing in which the development,
organization, and style are appropriate
to task, purpose, and audience.
NJSLS.W.11-12.4 Produce clear and
coherent writing in which the
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21st Century Themes:

21st Century Skills:

Interdisciplinary
Connections Integration of Technology:
(Applicable Standards):
development, organization, and style
are appropriate to task, purpose, and
audience.

21st Century Themes:

21st Century Skills:

Career Exploration:
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.2.12.C.3 Identify transferable
career skills and design alternate career
plans.
Resources:
Texts/Materials:
Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework, Rewordify.com,
newsela.com
Unit: 4 Polynomials and Polynomial Functions

Recommended Duration: 21 days

Unit Description: Students have already studied properties of linear and quadratic functions, the two simplest kinds of polynomial functions. Now they examine
polynomial functions in general. They consider how to factor polynomials that have integer coefficients. They study the connection between zeros and linear
factors. Students see how the rational roots theorem and factor theorem can be used in solving many polynomial equations. The factor theorem and the
Fundamental Theorem of Algebra lead to the conclusion that polynomial equations of degree n have exactly n complex solutions.

Essential Questions:
•
•
•

Explain how to factor a higher order polynomial. Are all polynomials
factorable?
What does the degree (and leading coefficient) of a polynomial tell you
about its related polynomial function?
For a polynomial function, how are factors, roots, and x-intercepts
related
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Enduring Understandings:
•
•

Many polynomials can be factored into products of binomials.
The degree of a polynomial can tell you the number of factors and
roots that the polynomial function has as well as the type of function it
is (even/odd). Including the leading coefficient will help you determine
end behavior as well.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS.A.SSE.A.1 Interpret expressions that
represent a quantity in terms of its context.★

The students will perform arithmetic operations
on polynomials and complex numbers. (8 days)

NJSLS.A.SSE.B.3 Choose and produce an
equivalent form of an expression to reveal and
explain properties of the quantity represented
by the expression. ★

The students will understand the relationship
between zeros and factors of polynomials by using
the remainder theorem and the fundamental
theorem of algebra. (11 days)

NJSLS.A.APR.A.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.

The students will be able to identify the zeros of
polynomials and use the zeros to construct a
rough graph of the function it represents. (6 days)

The students will be able to:
• Classify polynomials
• Model data using polynomial functions
• Analyze the factored form of a polynomial
• Write a polynomial function from its zeros
• Divide polynomials using long and synthetic division
• Solve polynomial equations by graphing and
factoring
• Solve equations using the Rational, Irrational, and
Imaginary Root Theorems
• Use the Fundamental Theorem of Algebra to find all
of the zeros of a polynomial function

Content Standards:

NJSLS.A.APR.B.2 Know and apply the Remainder
Theorem: For a polynomial p(x) and a number a,
the remainder on division by x – a is p(a), so p(a)
= 0 if and only if (x – a) is a factor of p(x).
NJSLS.A.APR.B.3 Identify zeros of polynomials
when suitable factorizations are available, and
use the zeros to construct a rough graph of the
function defined by the polynomial.
NJSLS.F.IF.B.4 For a function that models a
relationship between two quantities, interpret
key features of graphs and tables in terms of the
quantities, and sketch graphs showing key
features given a verbal description of the
relationship.
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Essential Questions:
NJSLS.A.APR.D.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.
NJSLS.F.IF.C.7 Graph functions expressed
symbolically and show key features of the graph,
by hand in simple cases and using technology for
more complicated cases.★
NJSLS.N.CN.C.9 Know the Fundamental
Theorem of Algebra; show that it is true for
quadratic polynomials.
NJSLS.N.CN.A.2 Define appropriate quantities
for the purpose of descriptive modeling.
NJSLS.F.IF.B.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.★
MP.1 Make sense of problems and persevere in
solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique
the reasoning of others.

33

KRSD Office of Curriculum and Instruction

Enduring Understandings:

Essential Questions:
MP.4 Model with mathematics.

Enduring Understandings:

MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
MP.8 Look for and express regularity in repeated
reasoning.
Formative Assessments
Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Summative Assessments:
Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Performance Assessments:
Unit 5 PBA – Real World Application
(Rollercoasters)

Major Activities/Assignments (required):
Quiz 4.1 – 4.2 (writing and classifying
polynomials in standard form, identifying
zeros of a function, factoring higher
degree polynomials)
Quiz 4.3 – 4.4 (factor sum/difference of
cubes, factor higher degree polynomials,
synthetic division)
Quiz 4.5 – 4.7 (Rational Root Theorem,
Irrational Root Theorem, Imaginary Root
Theorem)
Unit 4 Test

Possible Assessment Modifications /Accommodations:
Special Education Students
• Allow use of graphing calculators
on all assessments
• Shorten and simplify problems
involving the Fundamental
Theorem of Algebra

34

ELLS (English Language Learners)
• Allow use of graphing calculators
on all assessments
• Additional time
• Shorten homework assignment
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Struggling Learners
• Simplify longer problems
(Fundamental Theorem of
Algebra, RRT, IRT)
• Provide additional time

Advanced Learners
• Choice of test format
• Require completion of RRT and
Fundamental Theorem of Algebra
without use of graphing calculator

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Concrete examples and visuals of • Concrete examples and visuals of
the different types of graphs
the different types of graphs
• Shortened, more concise,
• Graphic organizers for key
versions of the Fundamental
objectives in this unit
Theorem of Algebra and Rational • Daily assignment list
Root Theorem
• One-on-one re-teaching when
• Learning stations to differentiate
necessary for more complicated
between Rational Root Theorem,
and lengthy topics
Irrational Root Theorem, and
Imaginary Root Theorem

Struggling Learners
• Graphic organizers for key
objectives in this unit
• Interactive notebooks
• Shortened, more concise,
versions of the Fundamental
Theorem of Algebra and Rational
Root Theorem
• Daily assignment list

Advanced Learners
• Independent discovery of
concepts using real-world
examples (rollercoaster activity)
• Jigsaw activity to communicate
more advanced topics to
struggling learners

Unit Vocabulary:
Essential: conjugate, degree, degree of polynomial, factoring, fundamental theorem of algebra, Imaginary root theorem, Irrational root theorem, long division,
polynomial, polynomial function, rational root theorem, synthetic division
Non-Essential: multiplicity, relative max, relative min, remainder theorem, standard form of polynomials, difference of cubes, sum of cubes
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.2.12.B.4 Investigate a
technology used in a given period of
history and identify their impact and
how they may have changed to meet
human needs and wants.
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Integration of Technology:

21st Century Themes:

S – Students will use a graphing __x__ Civic Literacy – use material
calculator to graph equations an introduced in this unit to examine
rollercoaster designs and
identify solutions.
determine the feasibility and safety
A – Students will scan QR codes involved in creating and riding
from notes as a means of specific attractions
reviewing and/or re-teaching
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21st Century Skills:
_X___ Critical Thinking and Problem
Solving – use new and previous knowledge
of classroom and real-world scenarios to
make an educated decision about the
mathematical possibility of given
situations

Interdisciplinary Connections
(Applicable Standards):
Career Ready Practices:
CRP1 Act as a responsible and
contributing citizen and employee.
CRP2 Apply appropriate academic and
technical skills.
CRP11 Use technology to enhance
productivity.
ELA:
NJSLSA.R1 Read closely to determine
what the text says explicitly and to
make logical inferences and relevant
connections from it.

Integration of Technology:
content.
M – Kahoot – Students will engage
in an interactive review game
using Kahoot website.
M – Students will use Desmos to
graph a variety of functions and
use the “sliders” function to
compare and contrast the effect
the different variables have on
functions of different degrees.

NJSLSA.R4 Interpret words and phrases
as they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.
NJSLS.RL.11-12.4 Determine the
meaning of words and phrases as they
are used in the text, including figurative
and connotative meanings.
NJSLSA.W4 Produce clear and coherent
writing in which the development,
organization, and style are appropriate
to task, purpose, and audience.
NJSLS.W.11-12.4 Produce clear and
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21st Century Themes:

21st Century Skills:
_X_ Life and Career Skills – realize that
real-world thinking needs to be applied to
application problems when determining
the validity of a problem
_X_ Communication & Collaboration –
discuss and analyze real-world
experiences and how they are pertinent to
a given mathematical scenario

Interdisciplinary Connections
(Applicable Standards):
coherent writing in which the
development, organization, and style
are appropriate to task, purpose, and
audience.

Integration of Technology:

21st Century Themes:

21st Century Skills:

NJSLS.RI.11-12.4 Determine the
meaning of words and phrases as they
are used in a text, including figurative,
connotative, and technical meanings.
Career Exploration:
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.

Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, www.desmos.com, Wabbit emulator, Kahn academy, PARCC,
Curricular framework, Rewordify.com, newsela.com
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Unit: 5 Radical Functions and Rational Exponents

Recommended Duration: 18 days

Unit Description: Unit 5 introduces nth roots of real numbers and relates them to nth powers and rational exponents. Students learn to perform operations on
radical expressions, simplify radical expressions, and solve radical equations.
Operations on functions are examined, including function composition. Next, inverse relations and inverse functions are discussed. Finally, students graph
radical functions and see how to sketch translations of parent graphs.
Essential Questions:
•
•
•
•
•

Enduring Understandings:

Describe how combining radicals is the same as combining expressions
with variables, and how it differs from working with variables.
What must be true of radical expressions in order to add them but not
multiply them?
Write a list of steps that would be used to solve a radical equation.
Why must you check answers in radical equations?
How are a function and its inverse function related? How can you tell if
two functions are inverses of each other?
How can knowing that roots and exponents are inverse help in solving
radical equations?

Relevant Standards:

•
•
•
•

Learning how to simplify radical expressions is a key tool in expressing
exact answers mathematically.
Checking solutions in radical equations is essential because extraneous
solutions can arise.
Inverse functions “undo” each other. Putting a value into one and
then the solution into the other will return you to the original value.
Any inverse can be used to solve equations. If you have an equation
involving roots – exponents will be necessary to solve it and vice versa.

Learning Goals:

Content Standards:
NJSLS.N.RN.A.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.
NJSLS.N.RN.A.2 Rewrite expressions involving
radicals and rational exponents using the
properties of exponents.
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The students will be able to extend the properties
of exponents to rational exponents. (12 days)
The students will be able to solve simple radical
and rational equations in one variable, and give
examples showing how extraneous solutions may
arise. (5 days)

Learning Objectives:

Students will be able to:
• simplify nth roots
• multiply and divide radical expressions
• add and subtract radical expressions
• multiply and divide binomial radical expressions
• simplify expressions with rational exponents
• solve radical equations
• add, subtract, multiply, and divide functions
• find the composite of two functions
• find the inverse of the relation or function

Essential Questions:
NJSLS.A.REI.A.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.
NJSLS.A.REI.A.2 Solve simple rational and radical
equations in one variable, and give examples
showing how extraneous solutions may arise.
NJSLS.F.BF.A.1 Write a function that describes a
relationship between two quantities.★
NJSLS.F.IF.C.7 Graph functions expressed
symbolically and show key features of the graph,
by hand in simple cases and using technology for
more complicated cases. ★
NJSLS.F.BF.B.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.
NJSLS.F.BF.B.4 Find inverse functions.
MP.1 Make sense of problems and persevere in
solving them.
MP.6 Attend to precision.
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Enduring Understandings:
• graph radical functions
The students will be able to combine standard
function types using arithmetic operations. (7
days)

Essential Questions:

Enduring Understandings:

MP.7 Look for and make use of structure.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Tarsia Puzzle (rational exponents and
radical equations)

Major
Activities/
Assignments
(required):
Quiz 5.1 – 5.2 (function notation, inverse
functions, graphing radical functions)
Quiz 5.3 – 5.4 (simplify, multiply, divide,
rationalize, add, and subtract radical
expressions)
Quiz 5.5 – 5.7 (rational exponents, solving
radical equations)
Unit 5 Test

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Learning stations to differentiate
• Separate problems by type on all
between radical operations
assessments
• Allow the use of graphing
• Underline/highlight key
calculators on all assessments
vocabulary and instructions
• Allow additional time

Struggling Learners
• Additional time
• Preview test procedures to help
differentiate between radical
operations
• Allow the use of graphing
calculators on all assessments

Advanced Learners
• Tiered assessments
• Choice menu assessment

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
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Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Provide list of perfect squares,
• Graphic organizers for key
cubes, fourths, and fifths to aid
objectives in this unit
students in simplifying radicals
• Provide concrete examples of
• Demonstrations for key concepts
radical operations to help
students differentiate the
• Shorten assignments
differences
• Provide websites with additional
• Demonstrations for key concepts
examples
• Pre-teach vocabulary with visual
representations (index, radicand,
radical…)

Struggling Learners
• Interactive notebooks
• Graphic organizers for key
objectives in this unit
• Provide list of perfect squares,
cubes, fourths, and fifths to aid
students in simplifying radicals
• Re-teaching clarification of
overlapping or confusing topics

Advanced Learners
• Flexible grouping
• Extensions/Side-bar studies using
rational exponents

Unit Vocabulary:
Essential: composite function, extraneous solution, index, inverse function, radical equations, rational exponent, rationalizing the denominator
Non-Essential: inverse relation, principal root, radical function, radicand
Interdisciplinary
Connections
(Applicable Standards):
Technology:
NJSLS.8.2.12.E.1 Demonstrate an
understanding of the problem-solving
capacity of computers in our world.
Career Ready Practices:
CRP2 Apply appropriate academic and
technical skills.

Integration of Technology:
S – Students will be shown a video
on Khan academy or a similar
website to offer definitions and
show insight

__x__ Financial, Economic,
Business, & Entrepreneurial
Literacy – students will combine
various discounts (percentages
versus set amount) that allows
M – use Desmos to analyze the them to computer the best
discount
graph of a radical function

ELA:
NJSLSA.W4 Produce clear and coherent
writing in which the development,
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21st Century Skills:
__X__ Information & Communication
Technologies Literacy – students will
analyze and discuss changes in a graph
when compared to its parent function and
present their findings to their classmates
_X_ Communication & Collaboration –
students will effectively communicate and
defend their thoughts and research to
their classmates

Interdisciplinary
Connections Integration of Technology:
(Applicable Standards):
organizer, and style are appropriate to
task, purpose, and procedure.

21st Century Themes:

21st Century Skills:

NJSLS.W.11-12.4 Produce clear and
coherent writing in which the
development, organization, and style
are appropriate to task, purpose, and
audience.
Science
NJSLS-S.MS-PS3-1 Construct and
interpret graphical displays of data to
describe the relationships of kinetic
energy to the mass of an object and to
the speed of an object.
Career Exploration:
NJSLS.9.2.12.C.3 Identify transferable
career skills and design alternate career
plans.

Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit: 6 Exponential and Logarithmic Relations

Recommended Duration: 10 days

Unit Description: Students have worked with exponents in many situations, including performing calculations, manipulating expressions, and applying properties.
They have explored properties of inverses for operations and for functions, and they have solved many kinds of equations and inequalities. In this unit students
are introduced to the term logarithm to solve for a variable that appears as an exponent. They explore the relationship between exponents and logarithms, and
they use logarithms with two special bases, base 10 or common logarithms, and base e or natural logarithms. They apply the Change of Base Formula to rewrite
a logarithm using a different base, and they apply appropriate formulas to solve problems involving exponential growth and exponential decay.
Essential Questions:

Enduring Understandings:

is the difference between exponential growth and decay?
are logs and exponents related?
can exponential growth and decay functions be used to model real world
ions?

•
•
•
•

Relevant Standards:
Content Standards:
NJSLS.A.SSE.B.3 Choose and produce an
equivalent form of an expression to reveal and
explain properties of the quantity represented
by the expression. ★
NJSLS.F.LE.A.4 Understand the inverse
relationship between exponents and logarithms.
For exponential models, express as a logarithm
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Computing with rational exponents is no different from computing
with integral exponents.
Exponential functions are a way to represent repeated multiplication
of a function in the form y = abx, where b is a positive number other
than one.
In the form y = abx if b > 1 the function represents exponential growth
and if 0 < b < 1 the function represents exponential decay.
Logarithms and exponents have similar properties. You can use a
logarithm to solve an exponential equation and exponents to solve a
logarithmic equation.

Learning Goals:

The students will be able to use the properties of
exponents to transform expressions for
exponential functions. (4 days)
The students will understand the inverse
relationship between exponents and logarithms
and use this relationship to solve problems. (6
days)

Learning Objectives:
Students will be able to:
• Solve Exponential Equations
• Evaluate logarithmic expressions
• Simplify and evaluate expressions using the
properties of logarithms
• Solve logarithmic equations
• Solve exponential equations using common
logarithms
• Evaluate logarithmic expressions using the change
of base formula

Relevant Standards:
the solution to abct = d where a, c, and d are
numbers and the base b is 2, 10, or e; evaluate
the logarithm using technology.
NJSLS.F.IF.C.8 Write a function defined by an
expression in different but equivalent forms to
reveal and explain different properties of the
function.
NJSLS.F.BF.B.4 Find inverse functions.
NJSLS.F.BF.B.5 Use the inverse relationship
between exponents and logarithms to solve
problems involving logarithms and exponents.
NJSLS.F.LE.B.5 Interpret the parameters in a
linear or exponential function in terms of a
context.
NJSLS.F.LE.A.2 Construct linear and exponential
functions, including arithmetic and geometric
sequences, given a graph, a description of a
relationship, or two input-output pairs (include
reading these from a table).
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
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Learning Goals:

Learning Objectives:

Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Unit 6 Performance Based Assessment
(Growth and Decay maze)
Walk-Around Clue Activity (logarithms)

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Separate assessments by
• Accept shortened/un-rounded
“chunks” of information
answers
• Preview test procedures with
• Accept unlabeled answers
study guides
• Simplify language and present
• Shorten assessments by offering
directions in bullet-point form
student choice
• Shorten homework assignments
• Provide formula sheet to assist
students switching between
exponential and logarithmic
forms

Struggling Learners
• Accept unlabeled answers
• Highlight key terms/phrases in
directions to help students
determine which method to use
for solving
logarithmic/exponential
equations
• Separate assessments by
“chunks” of information

Major Activities/ Assignments
(required):
Quiz 6.1 – 6.3 (logarithmic functions,
solving exponential and logarithmic
equations)
Unit 6 Test

Advanced Learners
• Self-paced unit project
• Tiered assessments

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating a hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Learning Stations for students to
• Provide leveled reading for
determine the difference
exponential growth/decay
between solving exponential and
problems
logarithmic equations
• Use native language for word
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Struggling Learners
• Graphic organizers for key
objectives in this unit
• Interactive notebooks
• Concrete examples of solving

Advanced Learners
• Create test questions with
complete answers to be used on
assessments for peers
• Independent/extension studies

•
•

Read passages aloud for
exponential growth/decay word
problems
Highlight/underline key
information in exponential
growth/decay problems

•

problems (if possible)
Concrete examples provided for
students to follow during
instructional periods

•

logarithmic versus exponential
equations
Additional time

on real-world applications of
growth and decay

Unit Vocabulary:
Essential: Change of base formula, common logarithm, exponential decay, exponential growth, exponential equation, logarithm, logarithmic function
Non-Essential: inverse functions, rate of growth, rate of decay
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.2.12.B.2 Evaluate ethical
considerations regarding the
sustainability of environmental
resources that are used for the design,
creating and maintenance of a chosen
product.

Integration of Technology:

21st Century Themes:

21st Century Skills:

S – Students may be provided with
the opportunity to use a graphing
calculator to find and graph
exponential growth and decay
functions, to graph logarithmic
functions, and to extrapolate
values.

_x___ Financial, Economic,
Business, & Entrepreneurial
Literacy – students will determine
how various items will increase or
decrease in monetary value over
time due to exponential growth
and decay

_X_ Life and Career Skills – students will
complete real-world applications involving
finances and investments and determine
how these factors will contribute to their
future situations

Career Ready Practices:
CRP1 Act as a responsible and
contributing citizen and employee.
CRP2 Apply appropriate academic and
technical skills.
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__X__ Environmental Literacy –
students will use exponential
growth/decay to determine the
sustainability and growth of
bacteria over time in a controlled
environment

_X_ Communication & Collaboration –
students will clearly communicate and
defend their decisions and answers to
growth/decay problems
__X _ Information Literacy – students will
research the current net worth of two
different companies and use this
information along with a hypothetical

Interdisciplinary Connections
(Applicable Standards):
CRP6 Demonstrate creativity and
innovation.

Integration of Technology:

CRP8 Utilize critical thinking to make
sense of problems and persevere in
solving them.
CRP11 Use technology to enhance
productivity.
CRP12 Work productively in teams
while using cultural global competence.
Financial Literacy:
NJSLS.9.1.12.A.9 Analyze how personal
and cultural values impact spending
and other financial decisions.
NJSLS.9.1.12.B.2 Identify ageappropriate financial goals.
NJSLS.9.1.12.B.8 Develop a system for
keeping and using financial records.
ELA:
NJSLSA.R1 Read closely to determine
what the text says explicitly and to
make logical inferences and relevant
connections from it.
NJSLSA.R4 Interpret words and phrases
as they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
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21st Century Themes:

21st Century Skills:
situation to determine if the company will
gain or lose value over an allotted amount
of time

Interdisciplinary Connections
(Applicable Standards):
how specific word choices shape
meaning or tone.

Integration of Technology:

21st Century Themes:

21st Century Skills:

NJSLS.RL.11-12.4 Determine the
meaning of words and phrases as they
are used in the text, including figurative
and connotative meanings.
NJSLS.RI.11-12.4 Determine the
meaning of words and phrases as they
are used in a text, including figurative,
connotative, and technical meanings.
Science:
NJSLS-S.HS-LS3-3 Apply concepts of
statistics and probability to explain the
variation and distribution of expressed
traits in a population.
Career Exploration:
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.2.12.C.3 Identify transferable
career skills and design alternate career
plans.
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit: 7 Rational Functions

Recommended Duration: 15 days

Unit Description: Students have simplified rational numbers, written equivalent rational numbers, and found least common denominators. They have graphed
functions from tables of values and they have explored functions whose graphs are lines or other shapes. Students will extend basic arithmetic operations to
rational expressions and extend solving equations to rational equations and inequalities. They graph rational functions and identify discontinuities in the
graphs. They investigate equations that represent direct, inverse, and joint variation.
Essential Questions:
•
•
•
•
•
•
•
•
•
•

Why are graphs useful?
How do we decide which method is most appropriate when solving
rational equations?
When are asymptotes used to graph rational functions?
How does a set of data pairs or triples show inverse or joint variation?
How are vertical and horizontal asymptotes for graphs of rational
equations found?
How does multiplying and dividing rational expressions compare to
multiplying and dividing numerical fractions?
How does adding and subtracting rational expressions compare to
adding and subtracting numerical fractions?
How can complex fractions be simplified?
How are operations with rational expressions performed?
What is the importance of checking your answer for rational
equations?
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Enduring Understandings:
•
•
•
•
•
•
•
•
•
•

Mastering a procedure is not the same as mastering the concept.
Simplified expressions are essential in being able to solve equations.
Domain affects graphing and solving of rational functions.
In direct variation two positive quantities either increase together or
decrease together.
In inverse variation as one quantity increases the other decreases.
A rational function is the ratio of polynomial functions. The graph of
the rational function features asymptotes and end behavior and looks
different from graphs of polynomials.
You can use what you know about multiplying and dividing fractions to
multiplying and dividing rational expressions.
To add or subtract rational expressions you must first find a common
denominator.
When solving rational expressions extraneous solutions can be
introduced.
The graph of a rational function can have a number of vertical
asymptotes which occur when the variable in the denominator causes
the denominator to equal zero.

Relevant Standards:
Content Standards:
Primary(Power):
NJSLS.F.IF.7.d
(+) Graph rational functions, identifying zeros
and asymptotes when suitable factorizations are
available, and showing end behavior
NJSLS.CED.A.1 Create equations and inequalities
in one variable and use them to solve problems.
Include equations arising from linear and
quadratic functions, and simple rational and
exponential functions.
NJSLS.CED.A.2 Create equations in two or more
variables to represent relationships between
quantities; graph equations on coordinate axes
with labels and scales.
NJSLS.CED.A.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.
NJSLS.CED.A.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.
NJSLS.APR.D.6 Rewrite simple rational
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Learning Goals:

The students will be able to rewrite rational
expressions and perform basic operations on
them. (7 days)
The students will be able to solve simple radical
and rational equations in one variable, and give
examples showing how extraneous solutions may
arise. (6 days)
The students will be able to identify zeros and
asymptotes of rational functions. (3 days)

Learning Objectives:

Students will be able to:
• write and interpret direct variation equations
• use inverse and combined variation
• identify properties of rational functions
• simplify rational expressions
• multiply and divide rational expressions
• add and subtract rational expressions
• simplify complex fractions
• solve rational equations

Relevant Standards:
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
NJSLS.REI.A.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.
NJSLS.A.APR.D.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.
NJSLS.A.REI.A.2
Solve simple rational and radical equations in
one variable, and give examples showing how
extraneous solutions may arise.
Secondary(Supportive):
NJSLS.HS-M
MP.1 Make sense of problems and persevere in
solving them.
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Learning Goals:

Learning Objectives:

Relevant Standards:

Learning Goals:

Learning Objectives:

MP.4 Model with mathematics.
MP.6 Attend to precision.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, benchmark
tests

Choice menus

Major Activities/ Assignments
(required):
Unit test
Rubric of Choices

Possible Assessment Modifications /Accommodations:
Special Education
ELL
Struggling Learners
• Allow re-dos and retakes – If
• Single step directions with key
• Preview test procedures
criteria has been met
words underlined
• Clarify test directions
• Allow additional time on
• Choice of test format
• Vary test formats
assessments
• Order test items from least
complex to most complex

Advanced Learners
• Have students create test
questions with complete
solutions to be used on
assessment

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating a hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education
ELL
• Review sessions and learning
• Have students restate
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Struggling Learners
• Encourage SMART attendance

Advanced Learners
• Independent discovery on

•
•

stations
Encourage SMART attendance
Tiered homework
assignments

•
•

information
Additional time for
assignments
Encourage SMART attendance

•
•

Provide websites to reteach
or reinforce operations on
fractions
Additional time for
assignments

points of discontinuity

Unit Vocabulary:
Essential: asymptote, complex fraction, constant of variation, continuity, direct variation, inverse variation, joint variation, point of discontinuity, rational
equation, rational expression, rational function, rational inequality
Non-Essential: denominator, numerator, least common multiple
Interdisciplinary Connections
(Applicable Standards):
ELA:
NJSLSA.R7 – Integrate and evaluate
content presented in diverse media and
formats, including visually and
quantitatively, as well as in words
Science:
Visual and Performing Arts:

Integration of Technology:

21st Century Themes:

21st Century Skills:

SAMR

____ Global Awareness

____ Creativity & Innovation

Substitution
Students may be provided with
the opportunity to use a graphing
calculator to graph rational
functions and see the vertical
asymptotes and holes.

____ Civic Literacy

____ Media Literacy

_x__ Financial, Economic, Business,
& Entrepreneurial Literacy – the
students will interact with
problems involving photography,
business, and music as well as
oceanography and aerodynamics as
they work with the topic within this
unit

_X_ Critical Thinking and Problem
Solving – students need to persevere
through problems to come up with
solutions presented in an inquiry fashion

____ Health Literacy

Technologies Literacy

Health/PE:
World Languages:
Social Studies:
Technology:
NJSLS.8.2.12.E.4 – Use appropriate
terms in conversation
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___ Life and Career Skills
____ Information & Communication

_X_ Communication & Collaboration –
students work in small groups to develop a
solution to problems

Interdisciplinary Connections
(Applicable Standards):
21st Century Life and Careers:
NJSLS.9.3.ST-SM.1 – Apply science and
mathematics to provide results,
answers, and algorithms for
engineering and technological activities

Integration of Technology:

21st Century Themes:

21st Century Skills:
____ Information Literacy

Career Ready Practices:
CRP.2 – Apply appropriate academic
and technical skills
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular Framework,
rewordify.com, Newsela.com

54

KRSD Office of Curriculum and Instruction

Unit: 8 Sequences and Series

Recommended Duration: 10 days

Unit Description: This unit introduces sequences as lists of numbers that are generated according to a pattern. Sequences can be defined recursively by
telling how the sequence starts and then giving instructions for using known terms as stepping stones to get to the next terms. Sequences can also be defined
by an explicit formula that gives the value of a term as a function of its position in the sequence. Using either an explicit or a recursive formula to describe a
sequence depends on the nature of the problem at hand.
Series are defined as expressions for the sum of the terms of the sequence. Students investigate arithmetic and geometric series. They see that under certain
conditions an infinite geometric series converges to a finite sum.
Essential Questions:
• Where are patterns found in the real world?
• What type of patterns can be modeled mathematically?
• What is the difference between a sequence and a series?

Relevant Standards:

Learning Goals:

Enduring Understandings:
• If the numbers in a list follow a pattern, each number in the list can
be related to its numerical position in the list using a variety of
methods.
• In an arithmetic sequence, the difference between any two
consecutive terms is always the same number. An arithmetic
sequence can be built by adding the same number to each term.
• In a geometric sequence, the ratio of any term to its preceding term
is a constant value, no matter what two terms are compared. A
geometric sequence can be built by multiplying each term by that
constant.
Learning Objectives:

Content Standards:
NJSLS.A.SSE.B.4 Derive and/or explain the
formula for the sum of a finite geometric series
(when the common ratio is not 1), and use the
formula to solve problems.

The students will be able to derive the formula
for the sum of a finite geometric series (when the
common ratio is not one) and use the formula to
solve problems. (5 days)

NJSLS.F.BF.A.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,

The students will be able to write arithmetic and
geometric sequences both recursively and with
and explicit formula, and use them to model
situations, and translate between the two forms.
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Learning objectives for this Unit:
• Identify arithmetic sequences
• Find specified terms of arithmetic sequences
• Find sums of arithmetic series
• Use sigma notation
• Identify geometric sequences
• Find geometric means
• Find specified terms of geometric sequences
• Find sums of geometric series

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).

(9 days)

NJSLS.F.BF.A.2 Write arithmetic and geometric
sequences both recursively and with an explicit
formula, use them to model situations, and
translate between the two forms.
MP.1 Make sense of problems and persevere in
solving them.
MP.2 Reason abstractly and quantitatively.
MP.8 Look for and express regularity in
repeated reasoning.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Unit 7 Performance Based Assessment
– Walk-around clue activity
(arithmetic/geometric sequences and
series)

Major Activities/ Assignments
(required):
Quiz 7.1 – 7.2 (Arithmetic sequences and
series)
Quiz 7.3 – 7.4 (Geometric sequences and
series)
Unit 7 Test

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• “Chunk” items on assessments
• Provide formula sheet
into digestible, similar sections
• Highlight/underline key terms in
• Provide formula sheet
directions (arithmetic, geometric,
series, sequence…)
• Offer a choice of problems on
homework assignments
• Present single-step directions
• Highlight/underline key terms in
• Provide definitions of variables in
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Struggling Learners
• Clarify test directions
• Provide formula sheet
• “Chunk” items on assessments
into digestible, similar sections
• Provide study guide prior to
assessments

Gifted Students
• Choice of questions/problems
• Tiered assessments

Possible Assessment Modifications /Accommodations:
directions (arithmetic, geometric,
all necessary formulas
series, sequence…)
Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Mini-lessons to determine the
• Concrete examples of
difference between
geometric/arithmetic sequences
sequences/series and
and series
arithmetic/geometric
• Demonstrations of key concepts
• Learning stations to help students • Learning stations to help students
differentiate between
differentiate between
arithmetic/geometric
arithmetic/geometric
• Graphic organizers
• Shortened assignments
• Formula sheet
• Pre-teach all necessary
vocabulary/help students
determine which formula to use
for a given scenario

Struggling Learners
• Concrete examples of how to
determine information needed
for given formulas
• Graphic organizers for key
objectives in this unit
• Interactive notebooks
• Formula sheet

Gifted Students
• Compare and contrast geometric
and arithmetic sequences/series
• Graphing calculator extension

Unit Vocabulary:
Essential: arithmetic sequence, arithmetic series, common difference, common ratio, Fibonacci sequence, geometric sequence, geometric series, infinite
geometric series, sigma notation
Non-Essential: arithmetic mean, geometric mean, index of summation, recursive formula
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Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.C.1 Develop and
innovative solution to a real world
problem or issue in collaboration with
peers and experts, and present ideas
for feedback through social media or in
an online community.
Career Ready Practices:
CRP2 Apply appropriate academic and
technical skills.
CRP6 Demonstrate creativity and
innovation.
CRP8 Utilize critical thinking to make
sense of problems and persevere in
solving them.

Integration of Technology:
S – Students may be provided with
the opportunity to use a calculator
with summation feature in order
to more quickly calculate a
problem

_X_ Financial, Economic, Business,
& Entrepreneurial Literacy –
students will determine the
number of rows necessary to hold
an allotted amount of people in a
movie theater given hypothetical
A – Students will scan QR codes situations using arithmetic
from notes as a means of sequences and series
reviewing and/or re-teaching
content.
M – Nearpod application will be
used to integrate an interactive
lesson in this unit involving
quadratics.

ELA:
NJSLSA.R4 Interpret words and phrases
as they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.
Career Exploration:
NJSLS.9.3.ST-SM.3 Analyze the impact
that science and mathematics has on
society.
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21st Century Skills:
__X__ Creativity & Innovation – students
will create their own geometric and
arithmetic sequences and create a word
problem that depicts the relationship they
create
_X___ Critical Thinking and Problem
Solving – students will determine if given
real-world scenarios represent an
arithmetic or geometric relationship and
use the necessary formulas to answer
those questions

Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit: 9 Trigonometry

Recommended Duration: 13 days

Unit Description: Trigonometry is used in navigation, physics, and construction. In this unit, students will investigate trigonometric functions as ratios in right
triangles. Students have used the Pythagorean Theorem and they are familiar with applying formulas to solve problems. In this unit, students will explore the
functions first for acute angles, then for angles in standard form, and finally for points on the unit circle.
Essential Questions:
•
•
•
•
•
•
•
•

Enduring Understandings:

How can I make connections to angles to determine basic
trigonometric values?
How can I evaluate trigonometric functions at any domain value by
connecting experiences with special right triangles gained in
Geometry?
How can I select and apply trigonometric functions to solve problems
in contexts that model cyclical behavior?
What are the definitions of the basic trigonometric functions?
Why are special right triangles useful in right-triangle trigonometry?
What is radian measure and how does it relate to degree measure?
How are reference angles used to find any angle in radian measure?
How can the measure of unknown angles within right triangles be
determined?

Relevant Standards:
Content Standards:
NJSLS.F.TF.A.1 Understand radian measure of
an angle as the length of the arc on the unit
circle subtended by the angle.
NJSLS.F.TF.A.2 Explain how the unit circle in the
coordinate plane enables the extension of

60

KRSD Office of Curriculum and Instruction

•

•
•

The measure of an angle in standard position is the input for two
important functions sine and cosine. The outputs are the coordinates
of the point on the terminal side of the angle that is 1 unit from the
origin.
An angle with a full circle rotation measures 2π radians. And an angle
with a semicircle rotation measures π radians.
You can use trigonometric identities to find values of trigonometric
functions and to simplify expressions simplifying trigonometric
functions.

Learning Goals:

Learning Objectives:

The students will be able to explain how the unit
circle in the coordinate plane enables the
extension of trigonometric functions to all real
numbers, interpreted as radian measures of
angles traversed counterclockwise around the
unit circle. (5 days)

Students will be able to:
• Identify cycles and periods of periodic functions
• Find the amplitude of periodic functions
• Work with angles in standard position
• Find coordinates of points on the unit circle
• Use radian measure for angles
• Find the length of an arc of a circle

Relevant Standards:

Learning Goals:

trigonometric functions to all real numbers,
interpreted as radian measures of angles
traversed counterclockwise around the unit
circle.
NJSLS.F.TF.B.5 Choose trigonometric functions
to model periodic phenomena with specified
amplitude, frequency, and midline.★
NJSLS.F.TF.C.8 Prove the Pythagorean identity
sin2 (θ) + cos2 (θ) = 1 and use it to find sin(θ),
cos(θ),or tan(θ) given sin(θ), cos(θ), or tan(θ)
and the quadrant of the angle.

Learning Objectives:

The students will be able to choose trigonometric
functions to model periodic phenomena with
specified amplitude, frequency, and midline. (5
days)

•
•
•

Use identities to find trigonometric values
Use trigonometric identities to simplify
expressions
Verify trigonometric identities

The students will prove the Pythagorean identity.
(5 days)

MP.1 Make sense of problems and persevere in
solving them.
MP.2 Reason abstractly and quantitatively
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Unit 9 Choice Menu

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Provide Unit Circle
• Provide Unit Circle
• Allow use of graphing calculator
• Shorten homework assignments
on all assessments
• Allow use of graphing calculator
• Additional time
on all assessments
• Chunk information into smaller,
• Highlight/underline key
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Struggling Learners
• Provide Unit Circle
• Provide study guides prior to
assessments
• Chunk information into more
digestible bites (unit circle,

Major Activities/ Assignments
(required):
Unit 9 Quiz (converting between degrees
and radians, identifying periodic
phenomena of the graphs of sine and
cosine functions)
Advanced Learners
• Independent study
• Describe/create real-world
examples of trigonometric
functions

more concise sections (unit circle,
sine, cosine, tangent,
trigonometric identities…)
Instructional Strategies

vocabulary words in directions
(amplitude, frequency, sine,
cosine, tangent…)

different trigonometric
functions…)

Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating a hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Graphic organizers
• Pre-teach essential vocabulary
• Chunk information into more
• Provide visual representations of
digestible bites (unit circle, trig
graphs and important vocabulary
identities, trig functions…)
(amplitude, frequency, sine,
cosine, tangent…)
• Use of manipulatives to aid
students in remembering and
• Highlight/underline key terms in
understanding the unit circle
directions
• Review sessions
• Reiteration and specified
questions to gage student
understanding

Struggling Learners
• Interactive notebooks
• Graphic organizers for key
objectives in this unit
• Use of mnemonics (SOHCAHTOA)
• Concrete examples with
vocabulary terms highlighted and
identified

Advanced Learners
• Compare and contrast
trigonometric functions
• Learning stations on
trigonometric functions and
trigonometric identities

Unit Vocabulary:
Essential: angle of depression or elevation, cosecant, cotangent, cosine, co-terminal angles, initial side, quadrennial angle, radian measures, reference angle,
secant, sine, standard position, tangent, terminal side, trigonometry, trigonometric functions, trigonometric identity, unit circle
Non-Essential:
Interdisciplinary
Connections
(Applicable Standards):
Technology:
NJSLS.8.1.5.A.1 Select and use
appropriate digital tools and resources
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Integration of Technology:

21st Century Themes:

21st Century Skills:

S – Students will use a graphing
calculator to graph equations an
identify solutions.

__X__ Global Awareness – students
will understand that satellites that
we use to measure weather and for

__X__ Information & Communication
Technologies Literacy – students can
research the different types of
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Interdisciplinary
Connections Integration of Technology:
(Applicable Standards):
to accomplish a variety of tasks
including solving problems.
A – Students will be given the
opportunity to go to Desmos to
research trigonometric
Career Ready Practices:
transformations using sliders and
CRP2 Apply appropriate academic and
they can report their finding
technical skills.
through text in Desmos to the
remainder of their classmates
CRP11 Use technology to enhance
productivity.
A – Students will scan QR codes
ELA:
from notes as a means of
NJSLSA.R4 Interpret words and phrases reviewing and/or re-teaching
as they are used in a text, including
content.
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.

21st Century Themes:

21st Century Skills:

transmitting digital information are
part of a global network of
satellites and that they need to be
mindful of information sent and
received as well as paths available
for them to orbit

information that we receive via satellites
and determine what information they fell
to be most useful and why

Career Exploration:
NJSLS.9.3.ST-SM.1 Apply science and
mathematics to provide results,
answers and algorithms for engineering
and technological activities.
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit 10 Probability and Statistics

Recommended Duration: 12 days

Unit Description: In this unit, students will deepen their understanding of functions by investigating piecewise, step, and absolute value functions. Students
will also connect the concepts of transformations from previous courses to linear and absolute value functions. Algebra II students will continue to study
functions numerically, graphically, and algebraically as well as be able to explain and justify their solutions especially when using scatter plots to find the line of
best fit, write a prediction equation for their line of best fit and use that equation to make a prediction.

Essential Questions:
•
•
•
•
•
•
•
•

How do you use transformations to help graph absolute value
functions?
How does technology influence and enhance experimental studies?
How does analysis of data inform and influence decisions?
What is a permutation and how can it be used to find probabilities?
What is a combination and how does it differ from a permutation?
What is the difference between theoretical and experimental
probabilities and how can both be found?
How can the probability of multiple events be found? What is the
difference between independent and dependent events?
How can binomial probabilities be found? How can binomial
distributions be analyzed?

Enduring Understandings:
The study of statistics includes observational studies, sample surveys,
and experimental design.
Describing center, spread, and shape is essential analysis of both
univariate and bivariate data.
Probability is indispensable for analyzing data; data is indispensable for
estimating probabilities.
You can use binomial probabilities in situations involving two possible
outcomes. They are not identical to the normal distribution but can be
approximated by it under certain conditions.
A permutation is an arrangement of items in a particular order. For n

•
•
•
•
•

items arranged r at a time, n Pr =

A combination is used if the order of the items is not important.

•
n

•
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n!
, where 0 ≤ r ≤ n.
(n − r )!

Cr =

n!
, for 0 ≤ r ≤ n.
r!(n − r )!

Independent events have no effect on each other. Events are
dependent if they do have an effect on each other. When computing
probability for dependent events you must subtract the probability of
both events occurring.

Relevant Standards:
Content Standards:
Primary(Power):
NJSLS.S.IC.B.3-6 Recognize the purposes of and
differences among sample surveys,
experiments, and observational studies; explain
how randomization relates to each.; Use data
from a sample survey to estimate a population
mean or proportion; develop a margin of error
through the use of simulation models for
random sampling.; Use data from a randomized
experiment to compare two treatments; use
simulations to decide if differences between
parameters are significant.; Evaluate reports
based on data.
Secondary(Supportive):
NJSLS.S.CP.A.1-7 Describe events as subsets of
a sample space (the set of outcomes) using
characteristics (or categories) of the outcomes,
or as unions, intersections, or complements of
other events (“or,” “and,” “not”); Understand
that two events A and B are independent if the
probability of A and B occurring together is the
product of their probabilities, and use this
characterization to determine if they are
independent.; Understand the conditional
probability of A given B as P(A and B)/P(B), and
interpret independence of A and B as saying
that the conditional probability of A given B is
the same as the probability of A, and the
conditional probability of B given A is the same
as the probability of B.; Construct and interpret
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Learning Goals:

Learning Objectives:

The students will be able to understand
independence and conditional probability and
use the rules of probability to help them to
interpret data. (1 day)

Students will be able to:

The students will be able to understand and
evaluate random processes underlying statistical
experiments. (3 days)
The students will be able to make inferences and
justify conclusions from sample surveys,
experiments, and observational studies. (3 days)
The students will be able to construct and
interpret two-way frequency tables of data when
two categories are associated with each object
being classified. (3 days)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Graph absolute value functions
Analyze vertical and horizontal translations
Graph linear and absolute value inequalities
Identify the different kinds of transformations.
Determine whether a transformation changes
the location horizontally, vertically, or both.
make a probability distribution
use a probability distribution in conducting a
simulation
find conditional probabilities
use formulas and tree diagrams
count permutations and combinations
find the probabilities of events A and/or B
find the standard deviation of a set of values
use standard deviation in real world situations
find sample proportions
find the margin of error

Relevant Standards:
two-way frequency tables of data when two
categories are associated with each object
being classified. Use the two-way table as a
sample space to decide if events are
independent and to approximate conditional
probabilities. ; Recognize and explain the
concepts of conditional probability and
independence in everyday language and
everyday situations.; Find the conditional
probability of A given B as the fraction of B’s
outcomes that also belong to A, and interpret
the answer in terms of the model.; Apply the
Addition Rule, P(A or B) = P(A) + P(B) – P(A and
B), and interpret the answer in terms of the
model.
NJSLS.S.IC.A.1-2 Understand statistics as a
process for making inferences about population
parameters based on a random sample from
that population.; Decide if a specified model is
consistent with results from a given datagenerating process, e.g., using simulation
NJSLS.S.ID.A.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.
NJSLS.S.CP.B.6-7 (+) Use probabilities to make
fair decisions (e.g., drawing by lots, using a
random number generator)
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Learning Goals:

Learning Objectives:

Relevant Standards:

Learning Goals:

Learning Objectives:

MP.1 Make sense of problems and persevere in
solving them.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.8 Look for and express regularity in
repeated reasoning.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects,

Choice Menu
Batting Average as a function of times
at bat and whether or not the batter
has gotten out.

Possible Assessment Modifications /Accommodations:
Special Education
ELL
• Provide test study guide,
• Provide definitions in native
which includes definitions and
language and with visual
examples.
representations for the
following terms: evaluate,
• Provide labeled coordinate
translate and compare.
plane.
• Allow students to have word
• Have student create flash
problems read aloud.
cards for the graph of each
special function.
• Have student create flash
cards for the graph of each
• Retakes available if criteria is
special function
met
• Retakes available if criteria is
• Label frequency tables for
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Struggling Learners
• Provide test study guide.
• Highlight/underline key
words: evaluate, translate
and compare.
• Retakes available if criteria is
met
• Allow additional time for
completion
• Choice of test format
• Underline key words within
questions

Major Activities/ Assignments
(required):
Unit test on probability and statistics

Advanced Learners
• Students create questions
with complete solutions
throughout the unit that
may be used on the
assessment.
• Have student create flash
cards for the graph of each
special function to be used
by classmates who need
remediation
• Tiered assessment

Possible Assessment Modifications /Accommodations:
students
met
• Underline key words within
• Provide directions in native
questions
language if possible
• Allow additional time for
• Single step directions
completion
• Underline key words within
questions

•

Choice of test format

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education
ELL
• Assign preferential seating.
• Key words in native language
(if available).
• Provide outlines or study
guides.
• Provide concrete examples of
each type of graph.
• Daily assignment list.
• Provide outlines or study
• Word wall for key vocabulary
guides with visual
• Concrete examples
representations
• Student restates information
•
Daily assignment list.
being requested in the
• Word wall for key vocabulary
question
with concrete examples
• Demonstrations for key
concepts
• Reword questions and
problems in simplified
language

68

KRSD Office of Curriculum and Instruction

Struggling Learners
• Encourage SMART
attendance.
• Provide online textbook
access if available.
• Provide websites for
additional examples.
• Utilize flash cards available
for graphs of each special
function
• Daily assignment list
• Student restates information
being requested in the
question
• Concrete examples
• One to one conferences
during SMART

Advanced Learners
• Independent study that
requires them to create
questions.
• Mini extended lessons on
real-life examples.
• Tiered assignments
• Have students complete
independent study and
research real life examples of
probability and statistics
• Learning contracts

Unit Vocabulary:
Essential: binomial probability, combination, conditional probability, joint relative frequency, marginal frequency, margin of error, measure of central tendency,
measure of variation, normal distribution, permutation, probability, probability distribution, sample, standard deviation, standard normal curve,
Non-Essential: experimental probability, event, outcome, theoretical probability, two-way tables
Interdisciplinary Connections
(Applicable Standards):
ELA: NJSLS.R10 Read and comprehend
complex literary and informational
texts independently and proficiently
with scaffolding as needed.
Science: NJSLS.HS-LS2-2 Use mathematical representations to
support and revise explanations based
on evidence about factors affecting
biodiversity and populations in
ecosystems of different scales.
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:

Integration of Technology:
SAMR

__x__ Global Awareness – using
graphs to see how populations and
Substitution
resources are affected by climate.
Students will be provided with the _x___ Civic Literacy – researching
opportunity to use a graphs, how technology in mathematics
tables, and charts along with impacts society on a daily basis
equations to compare values
__x__ Financial, Economic,
Business, & Entrepreneurial
Augmentation
Students watch a 30-second story Literacy – students will research
and create a graph to represent data that is presented in various
media representations and
the situation displayed
determine the validity of the claims
being made
Modification
Students may use a computer - ____ Health Literacy
generated excel sheet to calculate
a normal distribution for given
data. They will then report and
share their findings with the class
for comments and feedback.

NJSLS.8.2.12.B.3 – analyze ethical and
unethical practices around intellectual
property rights as influenced by human
wants and or needs
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21st Century Skills:
____ Creativity & Innovation
__x__ Media Literacy – students will be
able to discern information that is
presented to them in different media
formats and determine that validity of the
claims.
_X_ Critical Thinking and Problem
Solving –persevering through problems to
come up with solutions presented in an
inquiry fashion. Students need to be able
to argue either for or against claims that
are made and be able to validate their
position.
_X_ Life and Career Skills –preparation for
STEM careers such as engineering (design
a solution to a problem)
____ Information & Communication
Technologies Literacy
_X_ Communication & Collaboration –
students work in teams to develop a
solution to problems. Students will need

Interdisciplinary Connections
(Applicable Standards):
21st Century Life and Careers:
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST-ET.2 – display and
communicate STEM information

Integration of Technology:

21st Century Themes:

21st Century Skills:
to justify their reasoning by showing their
work. They will work in small groups to
present and justify their findings.
____ Information Literacy

Career Ready Practices:
CRP7 – employ valid and reliable
research strategies
CRP.10 Plan education and career paths
aligned to personal goals.
Personal Financial Literacy:
9.1.12.E.4 – Evaluate how media bias,
purpose, and validity affect the
prioritization of consume decisions and
spending
Resources:
Texts/Materials: Algebra II by Big Ideas Learning LLC copyright 2019, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular Framework,
rewordify.com, Newsela.com
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Unit: 11 Matrices

Recommended Duration: 12 days

Unit Description: Students have already learned how to solve a system of linear equations using substitution and elimination. In this chapter, they will explore
how to solve the same systems of equations using matrix equations. In addition, students will learn how to perform basic matrix operations and determine the
determinants and inverses of 2x2 and 3x3 matrices.
Essential Questions:
• What methods can be used to solve a system of equations?

Enduring Understandings:
• A variety of representations of linear systems of equations, including
matrices, are used to model and solve real-world problems.

Relevant Standards:

Learning Goals:

Learning Objectives:

Content Standards:
NJSLS.N.VM.C.6 Use matrices to represent and
manipulate data, e.g., to represent payoffs of
incidence relationships in a network.

Students will be able to use matrices to represent
and manipulate data. (6 days)

Learning Objectives for this unit:
• Determine the dimensions of a matrix
• Identify a specified element of a matrix
• Add and subtract matrices
• Multiply matrices by a scalar
• Perform matrix multiplication
• Find the determinant of 2x2 and 3x3 matrices
• Find the inverse of 2x2 and 3x3 matrices
• Represent a system of linear equations as a single
matrix equation
• Find the inverse of a matrix and use it solve systems
of linear equations

NJSLS.N.VM.C.7 Multiply matrices by scalars to
produce new matrices, e.g., as when all of the
payoffs in a game are doubled.
NJSLS.N.VM.C.8 Add, subtract, and multiply
matrices of appropriate dimensions.
NJSLS.N.VM.C.12 Work with 2x2 matrices as a
transformations of the place, and interpret the
absolute value of the determinant of terms in
area.
NJSLS.A.REI.C.8 Represent a system of linear
equations as a single matrix equation in a vector
variable.
NJSLS.A.REI.C.9 Find the inverse of a matrix if it
exists and use it to solve systems of linear
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Students will be able to represent a system of
linear equations as a single matrix equation and
use it to solve systems of linear equations. (7 days)

Relevant Standards:

Learning Goals:

Learning Objectives:

equations (using technology for matrices of
dimension 3x3 or greater).
MP4 Model with mathematics
MP6 Use appropriate tools strategically
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Walk-Around Scavenger Hunt PBA

Major
Activities/
Assignments
(required):
Quiz 10.1 – 10.2 (identify dimensions and
elements of given matrices, perform
arithmetic operations on matrices)
Quiz 10.3 – 10.5 (evaluate the
determinant of 2x2 and 3x3 matrices,
find the inverse of 2x2 and 3x3 matrices,
solve systems of equations using
matrices)
Unit 10 Test

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Allow use of graphing calculator
• Underline/highlight key
for basic matrix operations on all
vocabulary in directions
assessments
• Multiple-choice format
• Additional time
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Struggling Learners
Advanced Learners
• Allow use of graphing calculator
• Solve word problems using matrix
for basic matrix operations on all
equations involving systems of
assessments
linear equations
• Provide formula sheet
• Create problems with completed
solutions to be used as possible
• Highlight key vocabulary
test questions
• Chunk questions into relevant and
similar sections

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Visual diagrams of key vocabulary • Pre-teach all vocabulary
• Concrete examples (writing
• Provide visual representations of
equations of circles/ellipses,
key vocabulary with native
identifying directrix/foci…)
language descriptions (if possible)
• Graphic organizers for key
• Graphic organizers for key
objectives in this unit
objectives in this unit
• Use manipulates to provide
• Read directions aloud
concrete examples of definitions

Struggling Learners
• Graphic organizers for key
objectives in this unit
• Interactive notebooks
• Word walls with essential
vocabulary (center, circle, conic,
directrix, focus…)
• Review of directions
• Concrete examples

Advanced Learners
• Create flashcard examples of
different conic sections for
struggling learners
• Independent study on conics in
the real world

Unit Vocabulary:
Essential: Matrix, dimensions, element, matrix equation
Non-Essential: scalar, multiply, product, sum, difference, system of equations
Interdisciplinary
Connections
(Applicable Standards):
Technology:
NJSLS.8.1.5.A.1 Select and use
appropriate digital tools and resources
to accomplish a variety of tasks
including solving problems.
Career Ready Practices:
CRP8 Utilize critical thinking to make
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Integration of Technology:
S – Students will use a graphing
calculator to find the determinant
and inverse of matrices of 3x3
dimension or higher.

21st Century Themes:

__x__ Global Awareness – students
will research the number of
endangered species in the world
versus the United States and use
matrices to determine the
A – Students will scan QR codes difference.
from notes as a means of
reviewing and/or re-teaching
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21st Century Skills:
__X__ Critical Thinking and Problem
Solving – students will use matrices to
solve real world problems that are
represented as systems of equations.

Interdisciplinary
Connections Integration of Technology:
(Applicable Standards):
sense of problems and persevere in
content.
solving them.

21st Century Themes:

21st Century Skills:

CRP11 Use technology to enhance
productivity,

Resources:
Texts/Materials:
Algebra 2 textbook by Glencoe/McGraw Hill copyright 2005, PMI, Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework,
Rewordify.com, newsela.com
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Unit 11 Conic Sections

Recommended Duration: 6 days

Unit Description: Students have found midpoints of segments and distances between points on a coordinate plane. They have also worked with equations for
parabolas. The students will explore the characteristics and equations of circles and parabolas further. They will be able to identify and write equations of
circles and note the center and radius of the circle. They will be able to write equations of parabolas knowing a focus point and a directrix equation.
Essential Questions:
Enduring Understandings:
• How does mathematics help us to describe the physical world?
• A conic section is the intersection of a plane and a cone.
• How are conics useful?
• Conic sections model physical phenomena such as motion of the planets
and reflective properties of light and sound
• How do you write and equation in standard form for a circle with
a given center and radius?
• The standard form of the equation for a circle with a radius of r and center
(h, k) is (x – h)2 + (y – k)2= r2.
• How can you find the intersection of a line with a circle?
• The intersection of a line and a circle can be found by solving a system of
• What is true about the distance between all points on a parabola
equations using substitution.
to the focus and directrix?
• The focus and directrix are equidistant from all points on a parabola.
• What is the difference between the equation of a parabola
opening up, down, and to the left or the right?
• If y is the linear term, the parabola opens up or down. When the x term is
linear, the parabola opens to the right or the left.
Relevant Standards:

Learning Goals:

Content Standards:
NJSLS.G.GPE.A.1 Derive the equation of a circle
of given center and radius using the
Pythagorean Theorem; complete the square to
find the center and radius of a circle given by an
equation.

The students will derive the equation of a circle
with a given center and radius. They will also
know to use the Pythagorean theorem and to
complete the square to find the center and radius
of a circle given by an equation. (4 days)

NJSLS.G.GPE.A.3 Derive the equations of ellipses
and hyperbolas given the foci, using the fact that
the sum or difference of distances from the foci
is constant.

The students will be able to derive the equation of
a parabola given a focus and directrix. (6 days)

MP.1 Make sense of problems and persevere in
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Learning Objectives:
Learning objectives for this Unit:
• Learning objectives for this Unit:
• Exploring Conic Sections (+)
• To graph conic sections and identify them
• Parabolas
• To write the equation of a parabola and to graph
parabolas
• Circles
• To write and graph the equation of a circle
• To find the center and radius of a circle and use it
to graph the circle

Relevant Standards:

Learning Goals:

Learning Objectives:

solving them.
MP.2 Reason abstractly and quantitatively.
MP.6 Attend to precision.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation, Class
Participation, Warm-ups, Homework,
Exit Slips, Learning Goals and Scales,
I-clicker responses, Group Work

Unit tests, Quizzes, Graded
homework, Open-ended
questions, projects, CSA

Choice Menu PBA

Possible Assessment Modifications /Accommodations:
Special Education Students
ELLS (English Language Learners)
• Allow use of graphing calculator
• Provide formula sheet
for graphing on all assessments
• Underline/highlight key
• Provide necessary formulas next
vocabulary in directions (directrix,
to each question
circle, ellipse, foci…)
• Additional time
• Multiple-choice format
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Major
Activities/
Assignments
(required):
Quiz 10.1-10.3, Quiz 10-quiz 11, Unit 10
Test

Struggling Learners
Advanced Learners
• Allow use of graphing calculator
• Create problems with completed
for graphing conic sections on all
solutions to be used as possible
assessments
test questions
• Provide formula sheet
• Highlight key vocabulary
• Chunk questions into relevant and
similar sections

Instructional Strategies
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
ELLS (English Language Learners)
• Visual diagrams of key vocabulary • Pre-teach all vocabulary
• Concrete examples (writing
• Provide visual representations of
equations of circles/ellipses,
key vocabulary with native
identifying directrix/foci…)
language descriptions (if possible)
• Graphic organizers for key
• Graphic organizers for key
objectives in this unit
objectives in this unit
• Use manipulates to provide
• Read directions aloud
concrete examples of definitions

Struggling Learners
• Graphic organizers for key
objectives in this unit
• Interactive notebooks
• Word walls with essential
vocabulary (center, circle, conic,
directrix, focus…)
• Review of directions
• Concrete examples

Advanced Learners
• Create flashcard examples of
different conic sections for
struggling learners
• Independent study on conics in
the real world

Unit Vocabulary:
Essential: center of circle, circle, conic section, directrix, focus of a parabola
Non-Essential: axis of symmetry, distance formula, midpoint formula
Interdisciplinary
Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.C.1 Develop an innovative
solution to a real world problem or
issue in collaboration with peers and
experts, and present ideas for feedback
through social media or in an online
community.
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Integration of Technology:
S – Students will use a graphing
calculator to graph equations an
identify solutions.

21st Century Themes:

__x__ Global Awareness – students
will understand that the satellites
that we use to measure weather
and for transmitting digital
A – Students will scan QR codes information are part of a global
from notes as a means of network of satellites and that they
reviewing and/or re-teaching need to be mindful of information
content.
sent and received as well as paths
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21st Century Skills:
__X__ Creativity & Innovation – students
will use a DESMOS online calculator to
create faces with different facial
expressions using conic sections

Interdisciplinary
Connections
(Applicable Standards):
Career Ready Practices:
CRP8 Utilize critical thinking to make
sense of problems and persevere in
solving them.

Integration of Technology:
M – students will use a Desmos
program to create faces using the
different conic sections

21st Century Themes:

21st Century Skills:

available for them to orbit.

ELA:
NJSLSA.R4 Interpret words and phrases
as they are used in a text, including
determining technical, connotative,
and figurative meanings, and analyze
how specific word choices shape
meaning or tone.
Career Exploration:
NJSLS.9.3.ST.2 Use technology to
acquire, manipulate, analyze and
report data.
Resources:
Texts/Materials: Graphing calculators, Wabbit emulator, Kahn academy, PARCC, Curricular framework, Rewordify.com, newsela.com

78

KRSD Office of Curriculum and Instruction

