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OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Linear Functions
Domain: Creating Equations/Interpreting Functions/Reasoning with Equations and
Inequalities/Vectors and Matrix Quantities
Unit Summary

In this Unit, students will review Algebra I skills and explore all aspects of linear functions. 
Students will use function notation, graphs, the graphing calculator, inequalities, etc. to explain
constraints and solutions.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global literacy, health literacy, civic literacy and financial literacy.

Learning Targets
Content Standards

Number Common Core Standard for Mastery
ACED.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.

ACED .2 Create equations in two or more variables to represent relationships between
quantities; graph equations on coordinate axes with labels and scales.

ACED .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.

ACED. 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.

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. For example, if the function h(n) gives the number of
pesron-hours it takes to assemble n engines in a factory, then the positive integers
would be an appropriate domain for the function.

F-IF.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.

A-REI.9 Find the inverse of a matrix if it exists and use it to solve systems of linear equations
(using technology for matrices of dimension 3 x 3 or greater).



A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x)
and y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions
approximately, e.g., using technology to graph the functions, make tables of values, or
find successive approximations. Include cases where f(x) and/or g(x) are linear,
polynomial, rational, absolute value, exponential, and logarithmic functions.

N-VM.6 Use matrices to represent and manipulate data.
N-VM.7 Multiply matrices by scalars to produce new matrices. For example, as when all of the

payoffs in a game are doubled.
N-VM.8 Add, subtract, and multiply matrices of appropriate dimensions.
Unit Essential Questions

● How are systems of equations,
inequalities, and their graphs used
to solve real world problems? 

● How and why are relations and
functions represented in multiple
ways?  

● How does the graph of a given
function or relation reflect its
characteristics?

Unit Enduring Understandings
Students will understand that…

● Algebraic properties govern the fluent manipulation
of symbols in expressions, equations, and
inequalities. 

● Linear functions can be represented verbally,
numerically, graphically, and analytically to
understand patterns and relationships. 

● Rates of change can be represented verbally,
mathematically, and graphically.

Unit Objectives
Students will know…

● The difference between a relation
and a function.

● How to find slope.
● Relationship between parallel and

perpendicular lines.
● Slope-intercept form and standard

form.
● The steps for graphing.
● How to create an equation from a

word problem.
● How to find domain and range.
● How to solve systems by graphing,

substitution and linear
combinations.

● Procedures for performing
addition, subtraction and scalar
multiplication on matrices.

Unit Objectives
Students will be able to…

● Use slope to determine if a function is linear.
● Translate and solve linear equations and inequalities.
● Solve and graph systems of equations and

inequalities.
● Translate and graph piecewise functions.
● Translate and graph absolute value functions.
● Solve real world problems involving systems of

equations and inequalities.
● Interpret solutions of real world problems as viable or

non viable options.
● Solve literal equations.
● Use matrices to solve systems of equations.
● Add, subtract and multiply matrices.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
●A-CED.2 Create equations in two or more variables to represent relationships between

quantities; graph equations on coordinate axes with labels and scales.
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Graphs of absolute value equations and inequalities – Honors
Graphs of piecewise functions – Honors

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Quadratic Functions
Domain: Complex Number System/Seeing Structure in Expressions/Reasoning with
Equations and Inequalities/Interpreting Functions
Unit Summary

This unit develops the structural similarities between the system of quadratics and the
system of integers.   Students identify zeros of quadratics, including complex zeros of
quadratic polynomials, and make connections between zeros of quadratics and solutions of
quadratic equations. 

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global Awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
N-CN.1 Know there is a complex number i such that i2 = –1, and every complex

number has the form a + bi with a and b real.
N-CN.2 Use the relation i2 = –1 and the commutative, associative, and distributive

properties to add, subtract, and multiply complex numbers.
N-CN.7 Solve quadratic equations with real coefficients that have complex solutions.
A-SSE.1 Interpret expressions that represent a quantity in terms of its context.
A-SSE.1a Interpret parts of an expression, such as terms, factors, and coefficients.
A-SSE.1b Interpret complicated expressions by viewing one or more of their parts as a

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

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

A-SSE.3a Factor a quadratic expression to reveal the zeros of the function it defines.
A-SSE.3b Complete the square in a quadratic expression to reveal the maximum of

minimum value of the function it defines.
A-REI.4a Use the method of completing the square to transform any quadratic equation

in x into an equation of the form (x - p)2=q that has the same solutions. Derive
the quadratic formula from this form.



A-REI.4b Solve quadratic equations by inspection (e.g., for x2 = 49), taking square
roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the quadratic
formula gives complex solutions and write them as  a ± bi for real numbers a
and b.

F-IF.7 Graph functions expressed symbolically and show key features of the graph,
by hand in simple cases and using technology for more complicated cases.

F-IF.7a Graph linear and quadratic functions and show intercepts, maxima, and
minima.

F-IF.8a Use the process of factoring and completing the square in a quadratic function
to show zeros, extreme values, and symmetry of the graph, and interpret these
in terms of a context.

Number Common Core Standard for Introduction
N-CN.3 Find the conjugate of a complex number; use conjugates to find moduli and

quotients of complex numbers.
A-CED.2 Create equations in two or more variables to represent relationships between

quantities; graph equations on coordinate axes with labels and scales.
Unit Essential Questions

● How do you know if an
equation is quadratic?

● How do you know which
method to use when solving
quadratics? 

● When is it more efficient to
use standard form over
vertex form (and vice versa)
when graphing a parabola?

● When do we use quadratic
functions to solve everyday
problems?

Unit Enduring Understandings
Students will understand that…

● There are several strategies to solve quadratic
equations. 

● Simplifying expressions and solving equations
allows us to take a complex situation and make it
simple. 

● Quadratic functions model real world phenomena.

Unit Objectives
Students will know…

● The vocabulary:  Quadratic,
Factors, Zeros, Monomial,
Binomial, Trinomial.

● How to solve quadratic
equations by:  factoring,
completing the square,
quadratic formula, using zero

Unit Objectives
Students will be able to…

● Factor and solve quadratics using the zero product
property.

● Solve quadratic equations by using the quadratic
formula.

● Solve quadratic equations by completing the square.
● Perform arithmetic operations with complex

numbers.



feature on a graphing
calculator.

● How to graph quadratics
using standard, vertex, and
intercept forms.

● How to determine if the
vertex is a max or min.

● How to write algebraic
models of real world
applications.

● Solve quadratic equations over the real and complex
number systems.

● Determine the axis of symmetry and vertex of a
quadratic in standard and vertex form.

● Determine if the vertex is a minimum or maximum.
● Find the x and y intercepts of a quadratic equation.
● Solve real world applications involving quadratics.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
● N-CN3 Find the conjugate of a complex number; use conjugates to find moduli and

quotients of complex numbers.
● A-CED.2 Create equations in two or more variables to represent relationships between

quantities; graph equations on coordinate axes with labels and scales.
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed
Teacher Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers,
Graph Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Imaginary and complex numbers – Honors and College Prep
Process of completing the square to vertex form – Honors and College Prep

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Polynomial Functions
Domain: Seeing Structure in Expressions/Arithmetic with Polynomials and Rational
Functions/Interpreting Functions
Unit Summary

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.

Primary interdisciplinary connections:  Language Arts, Social Studies, Science
21st century themes:  Global Awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
A-SSE.1 Interpret expressions that represent a quantity in terms of its context.
A-SSE.1a Interpret parts of an expression, such as terms, factors, and coefficients.

A-SSE.1b Interpret complicated expressions by viewing one or more of their parts as a single
entity.  For example, interpret P(1 + r)n as the product of p and a factor not depending
on P.

A-APR.1 Understand that polynomials form a system analogous to the integers, namely, they
are closed under the operations of addition, subtraction, and multiplication; add,
subtract, and multiply polynomials.

A-APR.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).

A-APR.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.

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand
in simple cases and using technology for more complicated cases.



F-IF.7c Graph polynomial functions, identifying zeros when suitable factorizations are
available, and showing end behavior.

Number Common Core Standard for Introduction
F-IF.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. Key features include:
intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums
and minimums; symmetries; end behavior; and periodicity.

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. For example, if the function h(n) gives the number of
person-hours it takes to assemble n engines in a factory, then the positive integers
would be an appropriate domain for the function.

F-IF.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.

Unit Essential Questions

● How can I use the remainder and
factor theorems to solve
polynomials?

● How do we use polynomial
patterns to make real world
predictions?

Unit Enduring Understandings
Students will understand that…
● Defining and solving the problem begins by

selecting the appropriate procedural tool.
● The characteristics of polynomial functions and their

representations are useful in solving real-world
problems.

● The domain and range of polynomial functions can
be extended to include the set of complex numbers.

Unit Objectives
Students will know…
● The vocabulary:  Polynomial,

Factors, Rational Zeros, Degree of
polynomials, Synthetic
Substitution, Synthetic Division,
Divisor, Quotient, and
Coefficients.

● How to perform operations on
polynomials and solve polynomial
equations.

● How to evaluate, graph, and find
zeros of polynomial functions.

Unit Objectives
Students will be able to…
● Express polynomials in standard form.
● Classify polynomial functions based on degree.
● Perform arithmetic operations on polynomials.
● Factor and solve higher order polynomials.
● Factor and solve polynomials using sums/differences

of cubes.
● Factor and solve polynomials by grouping.
● Evaluate a polynomial using synthetic substitution.
● Use long and synthetic division to divide

polynomials
● Create a basic graph of a polynomial.
● Identify zeros and shoe end behavior of polynomial

graphs.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit Tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
● A-APR.5:  Know and apply the Binomial Theorem for the expansion of (x + y)n in powers of

x and y for a positive integer n, where x and y are any numbers, with coefficients determined
for example by Pascal’s Triangle.

●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Remainder, Factor, and Rational Zeroes (p/q) Theorems – Honors
Graph and evaluate higher order polynomials – Honors
Describing end behavior of a polynomial function – Honors

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Radical Functions
Domain: Reasoning with Equations and Inequalities, Interpreting Functions, Building Functions
Unit Summary

In this unit, students extend their work by solving equations with exponents and radicals.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global literacy, health literacy, civic literacy and financial literacy.

Learning Targets
Content Standards

Number Common Core Standard for Mastery
A-REI.2 Solve simple rational and radical equations in one variable, and give examples

showing how extraneous solutions may arise.
F-IF.8 Write a function defined by an expression in different but equivalent forms to reveal

and explain different properties of the function.
F-BF.4a Find inverse functions.  Solve an equation of the form f(x) = c for a simple function f

that has an inverse and write an expression for the inverse. For example, f(x) =2x3 for
x > 0 or f(x) = (x+1)/(x–1) for x ≠ 1.

Number Common Core Standard for Introduction
F-BF.4b Verify by composition that one function is the inverse of another
F-BF.4c Read values of an inverse function from a graph or a table, given that the function has

an inverse.
F-BF.4d Produce an invertible function from a non-invertible function by restricting the

domain.
Unit Essential Questions

● How do we perform operations
with radical expressions?

● How are graphs of inverse
functions related?

● How do we solve and graph
rational equations?

● What effect does changing an
exponent or a coefficient have on
the graph of a function.

Unit Enduring Understandings
Students will understand that…

● There is more than one way to simplify or solve a
problem.

● Domain restrictions (asymptotes or undefined
values) have affects on the graph of a function.

● There may be extraneous solutions when solving
radical equations.



Unit Objectives
Students will know…

● nth roots and rational exponents.
● The properties of rational

exponents.
● Power functions and function

operations.
● Properties of inverse functions.
● How to graph square root and cube

root functions.
● How to solve radical equations.

Unit Objectives
Students will be able to…

● Recognize that a power function is a particular type
of polynomial function.

● Evaluate nth roots of real numbers using both radical
notation and rational exponent notation.

● Simplify radical expressions.
● Perform operations with functions including

composition of functions and power functions.
● Find the inverse of a function and determine the

relationship between the function and its inverse.
● Use composition of functions to verify inverse

functions.
● Solve equations with radicals and rational exponents.
● Solve equations with extraneous solutions.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Chapter Test
● Quiz
● Projects

Modifications (ELLs, Special Education, Gifted and Talented)
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Inverse functions and composition of functions – Honors and College Prep
Graphing radical functions – Honors
Power functions – Omitted all levels

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics
Unit Title: Sequences and series
Domain: Seeing Structure in Expressions/Interpreting Functions/Building Functions/Linear,
Quadratic, and Exponential Models
Unit Summary

In this unit, students will identify appropriate types of functions to model a sequence.  Also, in
this unit an informal notion of "limit" will be introduced by finding the sum of geometric series.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
A-SSE.4. Derive the formula for the sum of a finite geometric series (when the common ratio is

not 1), and use the formula to solve problems. For example, calculate mortgage
payments.

F-IF.3. Recognize that sequences are functions, sometimes defined recursively, whose
domain is a subset of the integers.  For example, the Fibonacci sequence is defined
recursively by f(0) = f(1) = 1, f(n + 1) = f(n) + f(n – 1) for n ≥ 1.

F-BF.1a. Determine an explicit expression, a recursive process, or steps for calculation from a
context.

F-LE.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.)

Number Common Core Standard for Introduction
F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit

formula, use them to model situation, and translate between the two forms.
Unit Essential Questions

● How can you use a pattern to
predict outcomes?

● What kinds of iteration rules yield
different sequences? 

● What makes a series infinite?

Unit Enduring Understandings
Students will understand that…

● Patterns emerge from data.
● Patterns show different ways of solving the same

problem.
● Patterns are used to make predictions.
● Patterns are represented in different ways.



Unit Objectives
Students will know…

● The vocabulary:  Sequences,
Series, Arithmetic, Geometric,
Recursive, and Explicit.

● How to find terms of sequences
and write algebraic rules to define
sequences.

● How to use summation and
notation and find sums of
arithmetic and geometric series.

Unit Objectives
Students will be able to…

● Explore sequences and patterns.
● Determine if a sequence is arithmetic or geometric.
● Write the explicit rule for arithmetic sequences.
● Write the recursive rule for arithmetic sequences.
● Write the explicit rule for geometric sequences.
● Write the recursive rule for geometric sequences.
● Calculate a finite geometric series.
● Calculate an infinite geometric series.
● Solve real world problems involving geometric

series.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Arithmetic sequences – Covered at all levels during HSPA Blitz

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Exponential and Logarithmic Functions
Domain: Interpreting Functions/Building Functions/Linear, Quadratics, and Exponential Models
Unit Summary

In this unit, students will extend their work with exponential functions to include solving
exponential equations with logarithms.  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.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global Awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand

in simple cases and using technology for more complicated cases.
F-IF.7e Graph exponential and logarithmic functions, showing intercepts and end behavior,

and trigonometric functions, showing period, midline, and amplitude.
F-IF.8b Use the properties of exponents to interpret expressions for exponential functions.

For example, identify percent rate of change in functions such as y = (1.02)t, y =
(.97)t, y = (1.1)t/10, and classify them as representing exponential growth or decay.

F-BF.1 Write a function that describes a relationship between two quantities.
F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x +k)

for specific values of k (both positive and negative); find the value of k given the
graphs.  Experiment with cases and illustrate an explanation of the effects on the
graph using technology.  Include recognizing even and odd functions from their
graphs and algebraic expressions for them.

F-LE.4 For exponential models, express as a logarithm 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.

Number Common Core Standard for Introduction
F-BF.5 Understand the inverse relationship between exponents and logarithms and use this

relationship to solve problems involving logarithms and exponents.



Unit Essential Questions

● Why do we need “e”?
● How does the relationship between

logs and exponents affect how we
solve them?

Unit Enduring Understandings
Students will understand that…
● Nth roots are inverses of power functions.

Understanding the properties of power functions and
how inverses behave explains the properties of nth
roots.

● Computing with rational exponents is no different
from computing with integral exponents.

● Logarithmic functions are inverses of exponential
functions.  Understanding the properties of
exponential functions and how inverses behave
explains the properties and graphs of logarithms.

● Exponential and logarithmic functions behave the
same as other functions with respect to graphical
transformations.

● Two special logarithmic functions are common
logarithms and natural logarithms.  These special
functions occur often in nature.

Unit Objectives
Students will know…
● The vocabulary:  Logarithm,

Inverse, Irrational, Exponential
Form, Asymptote, Common
Logarithm, Compounded
continuously, Compounded
interest, and Natural Logarithm

● How to graph and use exponential,
logarithmic, and logistic growth
functions.

● How to use the number e and the
definition of properties of
logarithms.

● How to solve exponential and
logarithmic equations.

Unit Objectives
Students will be able to…
● Graph exponential functions, showing intercepts and

end behavior.
● Analyze functions using different representations.
● Construct and compare exponential models and

solve problems.
● Understand the relationship between properties of

logarithms and the properties of exponents.
● Use the definition and properties of logarithms.
● Simplify logarithmic expressions.
● Solve exponential and logarithmic equations.
● Apply the number e.
● Compare and contrast logarithmic function graphs.
● Design graphs using technology and relate them to

other functions.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit Tickets
● Whiteboards
● Do Now Quizzes

● Discussion (Q&A)
● Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Currently not covered at any level.

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Rational Functions
Domain: Interpreting Functions/Building Functions/Linear, Quadratics, and Exponential Models
Unit Summary

In this unit, students will explore the characteristics of rational functions by analyzing their
graphs and solving rational equations. 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.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global Awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
A-REI.2 Solve simple rational and radical equations in one variable, and give examples

showing how extraneous solutions may arise.
F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative

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

Number Common Core Standard for Introduction
F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k)

for specific values of k (both positive and negative); find the value of k given the
graphs. Experiment with cases and illustrate an explanation of the effects on the
graph using technology. Include recognizing even and odd functions from their
graphs and algebraic expressions for them.

F-IF.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. Key features include:
intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; end behavior; and
periodicity.



A-APR.7 (+) Understand that rational expressions form a system analogous to the rational
numbers, closed under addition, subtraction, multiplication, and division by a
nonzero rational expression; add, subtract, multiply, and divide rational expressions.

F-IF.7.d (+) Graph rational functions, identifying zeros and asymptotes when suitable
factorizations are available, and showing end behavior.

Unit Essential Questions

● How do we decide which method is most
appropriate when solving rational
equations?

● When are asymptotes used to graph
rational functions?

Unit Enduring Understandings
Students will understand that…
● Simplified expressions are essential in being

able to solve equations.
● Domain affects graphing and solving of

rational functions.

Unit Objectives
Students will know…
● The characteristics of simple rational

function graphs.
● How and why the domain affects the

graphing and solving of rational
functions.

● That solving rational functions directly
relate to basic rational operations.

Unit Objectives
Students will be able to…
● Graph simple rational functions and identify;

domain, range, asymptotes, end behavior and
intercepts.

● Solve simple rational equations and check for
extraneous solutions.

● Use variation models and rational models in
real-life situations



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
●Exit Tickets
●Whiteboards
●Do Now Quizzes

●Discussion (Q&A)
●Observation

Summative Assessments
● Quiz
● Test
● Projects
Modifications (ELLs, Special Education, Gifted and Talented)
● A-APR.7 (+) Understand that rational expressions form a system analogous to the rational

numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational
expression; add, subtract, multiply, and divide rational expressions.

● F-IF.7.d (+) Graph rational functions, identifying zeros and asymptotes when suitable
factorizations are available, and showing end behavior.

● Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:
Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Graphing rational functions with asymptotes and end behavior – Honors

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org


OCEAN COUNTY MATHEMATICS CURRICULUM
Unit Overview

Content Area: Mathematics Grade:
Unit: Probability and Statistics
Domain: Interpreting Categorical and Quantitative Data, Making Inferences and Justifying
Conclusions, Conditional Probability and the Rules of Probability
Unit Summary

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.

Primary interdisciplinary connections: Language Arts, Social Studies, Science
21st century themes: Global Awareness, Financial Literacy, Health Literacy, Civic Literacy

Learning Targets
Content Standards

Number Common Core Standard for Mastery
S-ID.4. Use the mean and standard deviation of a data set to fit it to a normal distribution and

to estimate population percentages. Recognize that there are data sets for which such
a procedure is not appropriate. Use calculators, spreadsheets and tables to estimate
areas under the normal curve.

S-IC.1 Understand that statistics is a process for making inferences about population
parameters based on a random sample from that population.

S-IC.2. Decide if a specified model is consistent with results from a given data-generating
process, e.g. using simulation.  For example, a model says a spinning coin falls heads
up with probability 0.5.  Would a result of 5 tails in a row cause you to question the
model?

S-IC.3. Recognize the purposes of and differences among sample surveys, experiments and
observational studies; explain how randomization relates to each.

S-IC.4. 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.

S-CP.1. 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”)

S-CP.2. 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.



S-CP.3 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.

S.CP.6. 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.

S.CP.7. 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.

S.CP.9. (+) Use permutations and combinations to compute probabilities of compound events
and solve problems.

Number Common Core Standard for Introduction
S-IC.5. Use data from a randomized experiment to compare two treatments; justify

significant differences between parameters through the use of simulation models for
random assignment.

S-IC.6. Evaluate reports based on data.

Unit Essential Questions

● How do we use probability in
real-life situations?

● How does technology
influence and enhance
experimental studies?

● How does analysis of data
inform and influence
decisions?

Unit Enduring Understandings
Students will understand that…

● Probability is the likelihood of an event
occurring.

● 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.

Unit Objectives
Students will know…

●How to count the number of ways an
event can happen.

●How to calculate and use
probabilities.

●How to use binomial and normal
distributions.

Unit Objectives
Students will be able to…

● Use the fundamental counting principle,
permutations, and combinations to count the
number of ways an event can happen.

● Use the binomial theorem to expand a binomial
that is raised to a power.

● Find theoretical, experimental and geometric
probabilities.

● Find the probability of compound , independent
and dependent events 

● Calculate probabilities using binomial and
normal distributions



● Make inferences and justify conclusions from
sample surveys, experiments, and observational
studies. 

● Analyze data using center and spread to draw
conclusions.



OCEAN COUNTY MATHEMATICS CURRICULUM
Evidence of Learning

Formative Assessments
● Exit tickets
● Thumbs up/Thumbs down
● Do Now Quizzes

● White boards
● Discussion (Q&A)
● Observation

Summative Assessments
● Chapter Test
● Quiz
● Projects

Modifications (ELLs, Special Education, Gifted and Talented)
●Teacher tutoring
●Peer tutoring
●Cooperative learning groups
●Modified assignments
●Differentiated instruction
●Native language texts and native language to English dictionary
●Follow all IEP modifications/504 plan

Curriculum development Resources/Instructional Materials/Equipment Needed Teacher
Resources:

Textbook, Teacher Notes, Graphing Calculator, Overhead Presenter, Whiteboard/Markers, Graph
Paper, www.khanacademy.com, www.classzone.com, www.wolfrum-alpha.com,
www.illuminations.nctm.org

Teacher Notes:
Statistics:  Measures of central tendency and range – All levels
Counting Methods:  Fund Counting Principle, permutations, and combinations – All levels
Probability:  Theoretical, experimental, and geometric probability.  Also, compound,
independent and dependent events – All levels

http://www.khanacademy.com
http://www.classzone.com
http://www.wolfrum-alpha.com
http://www.illuminations.nctm.org

