
South Brunswick School District

Curriculum Guide for 

High School Mathematics Electives

                                                       

Curriculum Revision date: June 2009

District Mission

South Brunswick Public Schools will prepare students to be life-long learners,
critical thinkers, effective communicators and wise decision-makers.  This will be

accomplished through the use of the New Jersey Core Curriculum Content Standards
(NJCCCS) at all grade levels. The schools will maintain an environment that promotes
intellectual challenge, creativity, social and emotional growth and the healthy physical

development of each student.
~Adopted 6.16.08

Based on
Board Approved High School Mathematics Electives Curriculum

August 2009



This curriculum is approved for all regular education programs as specified and for adoption or
adaptation by all Special Education Programs in accordance with Board of Education Policy.

Mathematics Acknowledgments

Joanne Kerekes, Assistant Superintendent

Anna Alfieri, Supervisor

Curriculum Development Team
Melissa Burdge
Kathleen Choma
Stephen Dentler
Kathleen Fekete
Chris Hayston

Carol Hutchinson
Paul Martorano
Cynthia McCray
George Miller

Claudine Mistretta
Janessa Pugner

Emily Ryan

Go down deep enough into anything and you will find mathematics.  
~Dean Schlicter

2



Table of Contents

High School Mathematics Electives Page
Matrix 5
Preparation for College Math
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

7

Discrete Math I 
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

15

Pre-Calculus, Trigonometry with Algebraic Functions, Advanced
Pre-Calculus, Pre-AP Calculus
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

22

Calculus
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

46

College Calculus
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

51

� AP Calculus AB
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

56

� AP Calculus BC
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

62

Introduction to Statistics
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

68

� AP Statistics
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

74

Computer Programming I
      Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
       Knowledge, Skills, Connections, Department Agreements on Minimum Course
       Proficiencies

80

� AP Computer Science A, Honors Computer Science II
Enduring Understandings, Essential Questions, NJ Core Content Curriculum Standards,
Knowledge, Skills, Connections, Department Agreements on Minimum Course
Proficiencies

85

3



     
HIGH SCHOOL

ELECTIVES

Math Electives Matrix

4



Standards Pre-
Calculus/Trigonometry

Calculus Statistics

Standard 4.1: Number
and Numerical
Operations

4.1A.1 
4.1B.1, 2, 4
4.1C.1

4.1A.1
4.1B.1, 2, 4
4.1C.1

4.1C.1

Standard 4.2: Geometry
and Measurement

4.2A.1
4.2B.1
4.3C.1
4.4 D.1
4.4E.1, 2

4.2A.1, 2
4.2B.1, 2
4.2C.1
4.2D.1, 2
4.2E.1, 2

4.2A.4
4.2B.4
4.2D.1, 2

Standard 4.3: Patterns
and Algebra

4.3A.1, 2, 3
4.3B.1, 2, 3, 4
4.3C.1, 2, 3
4.3D.1, 2, 3

4.3A.1, 2, 3
4.3B.1, 2, 3, 4
4.3C.1, 2
4.3D.1, 2, 3

4.3A.3
4.3C.1, 2
4.3D.1, 2, 3

Standard 4.4: Data
Analysis, Probability,
and Discrete
Mathematics

4.4A.4
4.4C.1, 4

4.4A.4 4.4A.1, 2, 3, 4, 5
4.4B.1, 2, 3, 4, 5,
6
4.4C.1, 2, 3, 4 

Standard 4.5:
Mathematical Processes

4.5A.1, 2, 3, 4, 5
4.5B.1, 2, 3, 4
4.5C.1, 2, 3, 4, 6
4.5D.1, 2, 3, 4, 5, 6
4.5E.1, 2, 3
4.5F.1, 2, 3, 4

4.5A.1, 2, 3, 4, 5
4.5B.1, 2, 3, 4
4.5C.1, 2, 3, 4, 6
4.5D.1, 2, 3, 4, 5, 6
4.5E. 1, 2, 3
4.5F.1, 2, 3, 4, 5, 6

4.5A.1, 2, 3, 4, 5
4.5B.1, 2, 3, 4
4.5C.1, 2, 3, 4, 6
4.5D.1, 2, 3, 4, 5,
6
4.5E. 1, 2, 3
4.5F.1, 2, 3, 4, 5,
6
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College Prep Mathematics
Content:  College Prep Mathematics

Mission:       Through mathematics, students communicate, make connections, reason,
                                  and represent the world quantitatively in order to pose and solve problems. 

Course Description: College Prep Math continues students’ study of advanced algebraic concepts
including functions, polynomials, rational expressions, systems of functions and inequalities, and
matrices. In addition, students will study trigonometry and logarithms.  Emphasis will be placed on
practical applications, modeling, and test preparation. Appropriate technology, from manipulatives to
calculators, will be used regularly for instruction and assessment.

Big Idea: College Prep Mathematics provides students a study of the patterns in mathematics through
advanced functions, trigonometry, and data analysis.  

 
Enduring Understandings: Essential Questions:

The symbolic language of algebra is used to
communicate and generalize the patterns in
mathematics.

· The learner will be able to perform
operations with complex numbers,
radicals, and polynomials.

· The learner will be able to solve
polynomials equations.

· The learner will be able to recognize the
connection between polynomial
functions and their graphs in order to
solve problems and make predictions.

· The learner will use relations and
functions to solve problems.

· Relations and functions can be
represented numerically, graphically,
algebraically, and/or verbally.

· The properties of functions and function
operations are used to model and analyze
real-world applications and quantitative
relationships.

· The characteristics of trigonometric and
circular functions and their
representations are useful in solving
real-world problems.

· Connections among the six
trigonometric and circular functions are
a result of their properties.

· The characteristics of rational functions
and their representations are useful in
solving real-world problems.

· The characteristics of exponential and

How can patterns, relations, and functions be
used as tools to best describe and help explain
real-life situations? 

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

· In what ways do polynomial functions
and their graphs help us interpret real-
world events or solve problems?

· In what ways can powers, roots and
radicals be used in solving real-world
problems?

· What factors can be used to determine
whether an analytic or graphical strategy
is most advantageous in solving a
problem?

· Why are relations and functions
represented in multiple ways?

· How are the properties of functions and
functional operations useful?

· How do trigonometric and circular
functions model real-world problems
and their solutions?

· How are the circular functions related to
the trigonometric functions?

· How are the six trigonometric and
circular functions related to each other?

· How do trigonometric and circular
functions model real-world problems
and their solutions?

· How do rational functions model real-
world problems and their solutions?
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logarithmic functions and their
representations are useful in solving
real-world problems.

· How do exponential functions model
real-world problems and their solutions?

· How do logarithmic functions model
real-world problems and their solutions?

· How can analytic and graphical methods
be used to support each other in the
solution to a problem? 

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

New Jersey Core Content Curriculum Standards Unpacked:  Content

STANDARD 4.1 (NUMBER AND NUMERICAL OPERATIONS) ALL STUDENTS WILL
DEVELOP NUMBER SENSE AND WILL PERFORM STANDARD NUME RICAL
OPERATIONS AND ESTIMATIONS ON ALL TYPES OF NUMBERS IN A VARIETY OF
WAYS.

A.  Number Sense
1. Extend understanding of the number system to all real numbers. 
2. Compare and order rational and irrational numbers.
3. Develop conjectures and informal proofs of properties of number systems and sets of numbers.

B.  Numerical Operations
1. Extend understanding and use of operations to real numbers and algebraic
procedures.
2. Develop, apply, and explain methods for solving problems involving rational and
negative exponents.
3. Perform operations on matrices. (Addition and subtraction, Scalar multiplication) 
4. Understand and apply the laws of exponents to simplify expressions involving
numbers raised to powers.

C.  Estimation
1. Recognize the limitations of estimation, assess the amount of error resulting from
estimation, and determine whether the error is within acceptable tolerance limits.

STANDARD 4.2 (GEOMETRY AND MEASUREMENT) ALL STUDENT S WILL DEVELOP
SPATIAL SENSE AND THE ABILITY TO USE GEOMETRIC PROP ERTIES,
RELATIONSHIPS, AND MEASUREMENT TO MODEL, DESCRIBE A ND ANALYZE
PHENOMENA.

A.  Geometric Properties
1. Use geometric models to represent real-world situations and objects and to solve
problems using those models (e.g., use Pythagorean Theorem to decide whether an object
can fit through a doorway).

B.  Transforming Shapes
1. Determine, describe, and draw the effect of a transformation, or a sequence of
transformations, on a geometric or algebraic object, and, conversely, determine whether and
how one object can be transformed to another by a transformation or a sequence of
transformations.

8



C.  Coordinate Geometry
1. Use coordinate geometry to represent and verify properties of lines.

o Slope of a line segment
o Finding the intersection of two lines
o Lines with the same slope are parallel
o Lines that are perpendicular have slopes whose product is –1

D.  Units of Measure
1. Understand and use the concept of significant digits.

STANDARD 4.3 (PATTERNS AND ALGEBRA) ALL STUDENTS WI LL REPRESENT AND
ANALYZE RELATIONSHIPS AMONG VARIABLE QUANTITIES AND  SOLVE
PROBLEMS INVOLVING PATTERNS, FUNCTIONS, AND ALGEBRA IC CONCEPTS
AND PROCESSES.

A. Patterns
1. Use models and algebraic formulas to represent and analyze sequences and series. 

o Explicit formulas for nth terms
o Sums of finite and infinite geometric series

2. Develop an informal notion of limit.
3. Use inductive reasoning to form generalizations.

B.  Functions and Relationships
1. Understand relations and functions and select, convert flexibly among, and use various

representations for them, including equations or inequalities, tables, and graphs. 
2. Analyze and explain the general properties and behavior of functions of one variable, using

appropriate graphing technologies.
o Slope of a line or curve
o Domain and range
o Intercepts
o Continuity
o Maximum/minimum
o Estimating roots of equations 
o Intersecting points as solutions of systems of equations
o Rates of change

3. Understand and perform transformations on commonly used functions.
o Translations, reflections
o Effects on linear and quadratic graphs of parameter changes in
equations 
o Using graphing calculators or computers for more complex
functions

4. Understand and compare the properties of classes of functions, including exponential,
polynomial, rational, and trigonometric functions.

o Linear vs. non-linear
o Symmetry
o Increasing/decreasing on an interval

C.  Modeling
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1. Use functions to model real-world phenomena and solve problems that involve
varying quantities.

o Linear, quadratic, exponential, periodic (sine and cosine), and step functions (e.g.,
price of mailing a first-class letter over the past 200 years

o Direct and inverse variation
o Absolute value
o Expressions, equations and inequalities
o Same function can model variety of phenomena
o Growth/decay and change in the natural world
o Applications in mathematics, biology, and economics (including Compound

interest)
2. Analyze and describe how a change in an independent variable leads to change in a
dependent one.
3. Convert recursive formulas to linear or exponential functions (e.g., Tower of Hanoi
and doubling).

D.  Procedures
1. Evaluate and simplify expressions

o Add and subtract polynomials
o Multiply a polynomial by a monomial or binomial
o Divide a polynomial by a monomial

2. Select and use appropriate methods to solve equations and inequalities.
o Linear equations – algebraically
o Quadratic equations – factoring (when the coefficient of x2 is 1) and using
the quadratic formula
o All types of equations using graphing, computer, and graphing calculator
techniques

3. Judge the meaning, utility, and reasonableness of the results of symbol
manipulations, including those carried out by technology.

STANDARD 4.4 (DATA ANALYSIS, PROBABILITY, AND DISCR ETE MATHEMATICS)
ALL STUDENTS WILL DEVELOP AN UNDERSTANDING OF THE C ONCEPTS AND
TECHNIQUES OF DATA ANALYSIS, PROBABILITY, AND DISCR ETE MATHEMATICS,
AND WILL USE THEM TO MODEL SITUATIONS, SOLVE PROBLE MS, AND ANALYZE
AND DRAW APPROPRIATE INFERENCES FROM DATA.

A.  Data Analysis
1. Use surveys and sampling techniques to generate data and draw conclusions about large

groups
o Advantages/disadvantages of sample selection methods (e.g., convenience
sampling, responses to survey, random sampling)

2. Evaluate the use of data in real-world contexts.
o Accuracy and reasonableness of conclusions drawn
o Bias in conclusions drawn (e.g., influence of how data is displayed)
o Statistical claims based on sampling

       4.   Estimate or determine lines of best fit (or curves of best fit if appropriate) with technology,
      and use them to interpolate within the range of the data.

       5.  Analyze data using technology, and use statistical terminology to describe conclusions. 
o Measures of dispersion: variance, standard deviation, outliers
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o Correlation coefficient
o Normal distribution (e.g., approximately 95% of the sample lies between
two standard deviations on either side of the mean)

B.  Probability
2.     Use concepts and formulas of area to calculate geometric probabilities.
3.     Model situations involving probability with simulations (using spinners, dice, calculators
and computers) and theoretical models, and solve problems using these models.
4.   Determine probabilities in complex situations.

o Conditional events
o Complementary events
o Dependent and independent events

5.   Estimate probabilities and make predictions based on experimental and theoretical
      probabilities.

      6.   Understand and use the "law of large numbers" (that experimental results tend to approach
            theoretical probabilities after a large number of trials).

C.  Discrete Mathematics – Systematic Listing and Counting
2.   Apply the multiplication rule of counting in complex situations, recognize the difference
      between situations with replacement and without replacement, and recognize the difference
      between ordered and unordered counting situations.
3.   Justify solutions to counting problems
4.   Recognize and explain relationships involving combinations and Pascal’s Triangle, and 
      apply those methods to situations involving probability.

D.  Discrete Mathematics—Vertex-Edge Graphs and Algorithms
2.   Explore strategies for making fair decisions.

o Combining individual preferences into a group decision (e.g., determining
winner of an election or selection process)
o Determining how many Student Council representatives each class (9th,
10th, 11th, and 12th grade) gets when the classes have unequal sizes (apportionment)

New Jersey Core Content Curriculum Standards Unpacked:  Process

STANDARD 4.5 (MATHEMATICAL PROCESSES) ALL STUDENTS WILL USE
MATHEMATICAL PROCESSES OF PROBLEM SOLVING, COMMUNIC ATION,
CONNECTIONS, REASONING, REPRESENTATIONS, AND TECHNOLOGY TO SOLVE
PROBLEMS AND COMMUNICATE MATHEMATICAL IDEAS.

A.  Problem Solving 
1. Learn mathematics through problem solving, inquiry, and discovery. 
2. Solve problems that arise in mathematics and in other contexts (cf. workplace readiness

standard 8.3).
o Open-ended problems
o Non-routine problems
o Problems with multiple solutions 
o Problems that can be solved in several ways 

3. Select  and apply a variety of appropriate problem-solving strategies (e.g.,  "try a simpler
problem" or "make a diagram") to solve problems. 

4. Pose problems of various types and levels of difficulty.
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5. Monitor their progress and reflect on the process of their problem solving activity. 

B.  Communication
1. Use communication to organize and clarify their mathematical thinking.

o Reading and writing
o Discussion, listening, and questioning

2. Communicate  their  mathematical  thinking  coherently  and  clearly  to
peers, teachers, and others, both orally and in writing.
3. Analyze and evaluate the mathematical thinking and strategies of others.
4. Use  the  language  of  mathematics  to  express  mathematical  ideas
precisely.

C.  Connections
1. Recognize recurring themes across mathematical domains (e.g., patterns
in number, algebra, and geometry).
2. Use connections among mathematical ideas to explain concepts (e.g.,
two linear equations have a unique solution because the lines they represent intersect at a
single point).
3. Recognize that mathematics is used in a variety of contexts outside of
mathematics.
4. Apply mathematics in practical situations and in other disciplines.
5. Trace the development of mathematical concepts over time and across
cultures (cf. world languages and social studies standards).
6. Understand  how  mathematical  ideas  interconnect  and  build  on  one
another to produce a coherent whole.

D.  Reasoning
1. Recognize that mathematical facts, procedures, and claims must be justified.
2. Use reasoning to support their mathematical conclusions and problem solution.
3. Select and use various types of reasoning and methods of proof.
4. Rely on reasoning, rather than answer keys, teachers, or peers, to check the correctness of

their problem solutions.
6.   Evaluate examples of mathematical reasoning and determine whether they are valid.

E.  Representations
1. Create and use representations to organize, record, and communicate
mathematical ideas.

o Pictorial representations (e.g., diagrams, charts, or tables
o Symbolic representations (e.g., a formula)
o Graphical representations (e.g., a line graph)

2. Select, apply, and translate among mathematical representations to solve
problems. 
3. Use  representations  to  model  and  interpret  physical,  social,  and
mathematical phenomena. 

F.  Technology
1. Use technology to gather, analyze, and communicate mathematical information.
2. Use  computer  spreadsheets,  software,  and  graphing utilities  to  organize  and  display

quantitative information.
3. Use graphing calculators and computer software to investigate properties of functions and

their graphs.
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Unit Objectives:  Knowledge and Skills

Students will be able to…
· Evaluate and simplify numerical and algebraic expressions
· Solve linear and absolute value equations and inequalities
· Graph ordered pairs, relations, functions, linear equations and linear inequalities
· Write equations of lines
· Solve real-life problems using graphs and equations
· Solve quadratic equations by graphing, factoring and using the quadratic formula
· Add, subtract, multiply and divide radicals
· Add, subtract, multiply and divide complex numbers
· Use the discriminant to determine the nature of the roots of a quadratic equation
· Use properties of exponents to evaluate and simplify expressions
· Use exponents to solve real-life problems
· Add, subtract and multiply polynomials
· Divide polynomials using long division and synthetic division
· Solve polynomial equations
· Use properties of rational exponents to evaluate and simplify expressions
· Solve radical equations
· Simplify and perform operations with rational expressions
· Graph rational functions
· Write and use inverse variation models
· Transform relations in two dimensions; describe the results algebraically and geometrically. 
· Use the relations and functions to model and solve problems; justify results. 

o Solve using tables, graphs, and algebraic properties. 
o Interpret the constants and coefficients in the context of the problem. 

· Use trigonometric and inverse trigonometric functions to model and solve problems; justify
results. 

o Solve using graphs and algebraic properties. 
o Develop and use the law of sines and the law of cosines. 
o Develop and use area formulas for triangles

· Use the composition of functions to model and solve problems. 
· Use exponential and logarithmic functions to solve equations 
· Use properties of exponents and logarithms to simplify algebraic expressions.

Connections

· Cross Curricular: Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the

results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)
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· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

If not taking the final exam the percentages will change, with the midterm being
worth half the value of the marking period.

MINIMUM PROFICIENCY
In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades are
calculated.

· Grades are calculated as follows:
A) 85 – 90% Tests / Quizzes / Projects
B) 10 -15% Other Assessments (homework, class work, notebook, etc.)
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DISCRETE MATHEMATICS
Content:         Discrete Mathematics

Mission: Through mathematics, students communicate, make connections, reason, and
represent the world quantitatively in order to pose and solve problems. 

Course Description: Discrete Mathematics. Appropriate technology, from manipulatives to
calculators, will be used regularly for instruction and assessment.

Big Idea: Discrete Mathematics consists of tools and strategies for representing, organizing, and
interpreting non-continuous data.  

 
Enduring Understandings: Essential Questions:

· Students will apply election theory
methods including plurality, majority,
borda count, run-off, Condorcet and
approval voting.

· Students will analyze each voter’s power
in a weighted voting election process.

· Students will apply the different
apportionment methods to assign seats to
a certain committee.

· Students will solve problems involving
estate division.

· Students will perform matrix
manipulations by hand and with a
graphing calculator.

· Students will distinguish between the
uses of Euler and Hamiltonian circuits.

· Students will use Kruskal’s algorithm to
in a minimum cost spanning tree.

· Students will find the optimal solution to
a traveling salesperson problem.

· Students will identify and compute the
probability of dependent and
independent events.

· Students will understand game theory
and compute probability odds.

· How do people analyze information to
make a good and fair decision?

· What are the advantages and
disadvantages of the different elections
processes?

· How does the number of votes
correlate to voting power?

· What is fair division and in what
situations would this method be
applicable?

· What are the various methods of
division and the attributes of each one?

· How does a population determine it has
been represented fairly?

· How do you use matrices to organize,
manipulate, and display information?

· How can matrices be used to model
real world phenomenon?

· What is the relationship between
graphs and matrices?

· What are Euler and Hamiltonian paths
and how do they apply to real word
applications?

· Why does no map require five colors?
· What is probability?
· How does probability apply to real-

world problem solving?
· How does counting relate to

probability?
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New Jersey Core Content Curriculum Standards Unpacked:  Content

STANDARD 4.1 (NUMBER AND NUMERICAL OPERATIONS) ALL STUDENTS WILL
DEVELOP NUMBER SENSE AND WILL PERFORM STANDARD NUME RICAL
OPERATIONS AND ESTIMATIONS ON ALL TYPES OF NUMBERS IN A VARIETY OF
WAYS.

A.  Number Sense
1. Extend understanding of the number system to all real numbers.
3.   Develop conjectures and informal proofs of properties of number systems and sets of
       numbers.

B.  Numerical Operations
      1.   Extend understanding and use of operations to real numbers and algebraic procedures.
C.  Estimation

1. Recognize the limitations of estimation, assess the amount of error resulting from
estimation, and determine whether the error is within acceptable tolerance limits.

STANDARD 4.2 (GEOMETRY AND MEASUREMENT) ALL STUDENT S WILL
DEVELOP SPATIAL SENSE AND THE ABILITY TO USE GEOMET RIC PROPERTIES,
RELATIONSHIPS, AND MEASUREMENT TO MODEL, DESCRIBE A ND ANALYZE
PHENOMENA.

D.  Units of Measure
1. Understand and use the concept of significant digits.

STANDARD 4.3 (PATTERNS AND ALGEBRA) ALL STUDENTS WI LL REPRESENT
AND ANALYZE RELATIONSHIPS AMONG VARIABLE QUANTITIES  AND SOLVE
PROBLEMS INVOLVING PATTERNS, FUNCTIONS, AND ALGEBRA IC CONCEPTS
AND PROCESSES.

D.  Procedures
3.   Judge the meaning, utility, and reasonableness of the results of symbol manipulations,
      including those carried out by technology.

STANDARD 4.4 (DATA ANALYSIS, PROBABILITY, AND DISCR ETE MATHEMATICS)
ALL STUDENTS WILL DEVELOP AN UNDERSTANDING OF THE C ONCEPTS AND
TECHNIQUES OF DATA ANALYSIS, PROBABILITY, AND DISCR ETE
MATHEMATICS, AND WILL USE THEM TO MODEL SITUATIONS,  SOLVE
PROBLEMS, AND ANALYZE AND DRAW APPROPRIATE INFERENC ES FROM
DATA.

A.  Data Analysis
1. Use surveys and sampling techniques to generate data and draw conclusions about large

groups
o Advantages/disadvantages of sample selection methods (e.g., convenience
sampling, responses to survey, random sampling)

2. Evaluate the use of data in real-world contexts.
o Accuracy and reasonableness of conclusions drawn
o Bias in conclusions drawn (e.g., influence of how data is displayed)
o Statistical claims based on sampling

3. Design a statistical experiment, conduct the experiment, and interpret and communicate the
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      outcome.
4.   Estimate or determine lines of best fit (or curves of best fit if appropriate) with technology,
      and use them to interpolate within the range of the data.
5.  Analyze data using technology, and use statistical terminology to describe conclusions. 

o Measures of dispersion: variance, standard deviation, outliers
o Correlation coefficient
o Normal distribution (e.g., approximately 95% of the sample lies between
two standard deviations on either side of the mean)

B.  Probability
2.   Use concepts and formulas of area to calculate geometric probabilities.

      3.    Model situations involving probability with simulations (using spinners, dice, calculators
             and computers) and theoretical models, and solve problems using these models.
      4.    Determine probabilities in complex situations.

o Conditional events
o Complementary events
o Dependent and independent events

      5.    Estimate probabilities and make predictions based on experimental and theoretical
             probabilities.

6.    Understand and use the "law of large numbers" (that experimental results tend to approach
       theoretical probabilities after a large number of trials).

C.  Discrete Mathematics – Systematic Listing and Counting
2.    Apply the multiplication rule of counting in complex situations, recognize the difference
       between situations with replacement and without replacement, and recognize the
       difference between ordered and unordered counting situations.
3.    Justify solutions to counting problems
4.    Recognize and explain relationships involving combinations and Pascal’s Triangle, and
       apply those methods to situations involving probability.

D.  Discrete Mathematics—Vertex-Edge Graphs and Algorithms
1.  Use vertex-edge graphs and algorithmic thinking to represent and solve practical problems

�R Circuits that include every edge in a graph

�R Circuits that include every vertex in a graph

�R Scheduling problems (e.g., when project meetings should be scheduled to avoid
conflicts) using graph coloring

�R Applications to science (e.g., who-eats-whom graphs, genetic trees, molecular
structures)

1. Explore strategies for making fair decisions.
o Combining individual preferences into a group decision (e.g., determining
winner of an election or selection process)
o Determining how many Student Council representatives each class (9th,
10th, 11th, and 12th grade) gets when the classes have unequal sizes
(apportionment)
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New Jersey Core Content Curriculum Standards Unpacked:  Process

STANDARD 4.5 (MATHEMATICAL PROCESSES) ALL STUDENTS WILL USE
MATHEMATICAL PROCESSES OF PROBLEM SOLVING, COMMUNIC ATION,
CONNECTIONS, REASONING, REPRESENTATIONS, AND TECHNOLOGY TO SOLVE
PROBLEMS AND COMMUNICATE MATHEMATICAL IDEAS.

A.  Problem Solving 
1. Learn mathematics through problem solving, inquiry, and discovery. 
2. Solve problems that arise in mathematics and in other contexts (cf. workplace readiness

standard 8.3).
o Open-ended problems
o Non-routine problems
o Problems with multiple solutions 
o Problems that can be solved in several ways 

3. Select and apply a variety of appropriate problem-solving strategies (e.g., "try a simpler
problem" or "make a diagram") to solve problems. 

4. Pose problems of various types and levels of difficulty.
5. Monitor their progress and reflect on the process of their problem solving activity. 

B.  Communication
1. Use communication to organize and clarify their mathematical thinking.

�R Reading and writing
�R Discussion, listening, and questioning

2. Communicate their mathematical thinking coherently and clearly to peers, teachers, and
       others, both orally and in writing.
3.   Analyze and evaluate the mathematical thinking and strategies of others. 
4.   Use the language of mathematics to express mathematical ideas precisely.

C.  Connections
1. Recognize recurring themes across mathematical domains (e.g., patterns in number,
      algebra, and geometry).
2. Use connections among mathematical ideas to explain concepts (e.g., two linear equations
       have a unique solution because the lines they represent intersect at a single point).
3. Recognize that mathematics is used in a variety of contexts outside of mathematics.
4. Apply mathematics in practical situations and in other disciplines.
5. Trace the development of mathematical concepts over time and across cultures (cf. world
       languages and social studies standards).
6. Understand how mathematical ideas interconnect and build on one another to produce  
       coherent whole.

D.  Reasoning
1. Recognize that mathematical facts, procedures, and claims must be justified.
2. Use reasoning to support their mathematical conclusions and problem solutions.
3. Select and use various types of reasoning and methods of proof.
4. Rely on reasoning, rather than answer keys, teachers, or peers, to check the correctness of

their problem solutions.
5. Evaluate examples of mathematical reasoning and determine whether they are valid.

E.  Representations
1.   Create and use representations to organize, record, and communicate mathematical ideas.
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o Pictorial representations (e.g., diagrams, charts, or tables
o Symbolic representations (e.g., a formula)
o Graphical representations (e.g., a line graph)

2.   Select, apply, and translate among mathematical representations to solve problems. 
3.   Use representations to model and interpret physical, social, and mathematical phenomena. 

F.  Technology
1. Use technology to gather, analyze, and communicate mathematical information.
2. Use  computer  spreadsheets,  software,  and  graphing utilities  to  organize  and  display

quantitative information.
3. Use graphing calculators and computer software to investigate properties of functions and

their graphs.
4. Use calculators as problem-solving tools (e.g., to explore patterns, to validate solutions).

Knowledge (what students will know)

Students will know the following terminology…
· Electoral College
· Plurality
· Majority
· Borda Count
· Run Off
· Run Off/Elimination
· Pairwise Comparison
· Apportionment
· Standard Quota
· Standard divisor
· Sealed Bid
· Marker Method
· Euler Path/Circuit
· Hamilton Path/Circuit
· Brute Force
· Nearest Neighbor
· Cheapest Link

Skills (What students will do)

Students will be able to…
· Solve real-life problems using graphs and equations
· Use exponents and scientific notation to solve real-life problems
· Use the Fundamental Counting Principle, combinations and permutations to count the

number of ways an event can happen
· Find theoretical and experimental probabilities
· Find the probability of dependent and independent events
· Calculate probability using normal distributions
· Use the composition of functions to model and solve problems. 
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Connections

· Cross Curricular: Language Arts (solving word problems, translating, explanations

during problem solving); Science (problem solving, scientific notation and applications);

Social Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the

results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:
  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A)  20% for each marking period
                          B)  10% for the midterm exam

C) 10% for the final examination
If not taking the final exam the percentages will change, with the midterm being
worth half the value of the marking period.

MINIMUM PROFICIENCY
In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades
are calculated.

· Grades are calculated as follows:
D) 85 – 90% Tests / Quizzes / Projects
E) 10 -15% Other Assessments (homework, class work, notebook,
etc.)
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PRE-CALCULUS

TRIGONOMETRY WITH
ALGEBRAIC FUNCTIONS

ADVANCED PRE-CALCULUS

PRE-AP-CALCULUS
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Pre-Calculus
Content:  Pre-Calculus
Courses:  Trigonometry w/Algebraic Functions, Advanced Pre-Calculus, Honors Pre-AP
                                 Calculus

Mission: Through mathematics, students communicate, make connections, reason,
and represent the world quantitatively in order to pose and solve problems.

Course Description:  Pre-Calculus provides students a study of trigonometry, advanced functions,
analytic geometry, and data analysis in preparation for calculus.  Applications and modeling should
be  included  throughout  the  course  of  study.  Appropriate  technology,  from  manipulatives  to
calculators, should be used regularly for instruction and assessment.

Big Idea:  Using Pre-Calculus concepts,  students will  be able to understand and apply concepts,
graphs, and applications of a variety of families of  functions, including polynomial, exponential,
logarithmic, logistic and trigonometric. Use appropriate functions to model real world situations and
solve problems that arise from those situations. 

Enduring Understandings: Essential Questions:

· The learner will use relations and
functions to solve problems.

· Relations and functions can be
represented numerically, graphically,
algebraically, and/or verbally.

· The properties of functions and function
operations are used to model and analyze
real-world applications and quantitative
relationships.

· The characteristics of trigonometric and
circular functions and their
representations are useful in solving
real-world problems.

· Connections among the six
trigonometric and circular functions are
a result of their properties.

· The characteristics of rational functions
and their representations are useful in
solving real-world problems.

· The characteristics of exponential and
logarithmic functions and their
representations are useful in solving
real-world problems.

· What factors can be used to determine
whether an analytic or graphical strategy
is most advantageous in solving a
problem?

· Why are relations and functions
represented in multiple ways?

· How are the properties of functions and
functional operations useful?

· How do trigonometric and circular
functions model real-world problems
and their solutions?

· How are the circular functions related to
the trigonometric functions?

· How are the six trigonometric and
circular functions related to each other?

· How do trigonometric and circular
functions model real-world problems
and their solutions?

· How do rational functions model real-
world problems and their solutions?

· How do exponential functions model
real-world problems and their solutions?

· How do logarithmic functions model
real-world problems and their solutions?

· How do sequences and series model
real-world problems and their solutions?

· How is the binomial theorem applied?
· How can analytic and graphical methods

be used to support each other in the
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solution to a problem? 
· How does the graph of a given function

or relation reflect its characteristics? 
· How does the recursive nature of the

trigonometric functions affect their
analytic values and graphical
representations? 

· In what ways does the recursive nature
of sequences generate formulas and
effect applications of sequences and
series? 

New Jersey Core Content Curriculum Standards:  Unpacking the Content Standards

STANDARD 4.1 (NUMBER AND NUMERICAL OPERATIONS) ALL STUDENTS WILL
DEVELOP NUMBER SENSE AND WILL PERFORM STANDARD NUME RICAL
OPERATIONS AND ESTIMATIONS ON ALL TYPES OF NUMBERS IN A VARIETY OF
WAYS.

A.    Number Sense
               1.   Extend understanding of the number system to all real numbers. 
               2.   Compare and order rational and irrational numbers.
               3.   Develop conjectures and informal proofs of properties of number systems and sets of
                     numbers.

B.     Numerical Operations
               1.   Extend understanding and use of operations to real numbers and algebraic procedures.
               2.   Develop, apply, and explain methods for solving problems involving rational and
                     negative exponents.
               4.   Understand and apply the laws of exponents to simplify expressions
                     involving numbers raised to powers.

STANDARD 4.2 (GEOMETRY AND MEASUREMENT) ALL STUDENT S WILL DEVELOP
SPATIAL SENSE AND THE ABILITY TO USE GEOMETRIC PROP ERTIES,
RELATIONSHIPS, AND MEASUREMENT TO MODEL, DESCRIBE A ND ANALYZE
PHENOMENA.

A.     Geometric Properties
                1.   Use geometric models to represent real-world situations and objects and to solve
                      problems using those models (e.g., use Pythagorean Theorem to decide whether an
                      object can fit through a doorway).
                4.   Use reasoning and some form of proof to verify or refute conjectures and theorems.

� Verification or refutation of proposed proofs
� Counterexamples to incorrect conjectures

STANDARD 4.3 (PATTERNS AND ALGEBRA) ALL STUDENTS WI LL REPRESENT AND
ANALYZE RELATIONSHIPS AMONG VARIABLE QUANTITIES AND  SOLVE
PROBLEMS INVOLVING PATTERNS, FUNCTIONS, AND ALGEBRA IC CONCEPTS
AND PROCESSES.

A.     Patterns
               1.   Use models and algebraic formulas to represent and analyze sequences and series. 
               2.    Develop an informal notion of limit.
               3.    Use inductive reasoning to form generalizations.
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B.   Functions and Relationships
             1.   Understand relations and functions and select, convert flexibly among, and use various
                    representations for them, including equations or inequalities, tables, and graphs.
             2.   Analyze and explain the general properties and behavior of functions of one variable,
                   using appropriate graphing technologies.

� Slope of a line or curve
� Domain and range
� Intercepts
� Continuity
� Maximum/minimum
� Estimating roots of equations 
� Intersecting points as solutions of systems of equations
� Rates of change

             3.   Understand and perform transformations on commonly-used functions.
� Translations, reflections, dilations
� Effects on linear and quadratic graphs of parameter changes in equations
� Using graphing calculators or computers for more complex functions

             4.   Understand and compare the properties of classes of functions, including exponential,
                    polynomial, rational, and trigonometric functions.

� Linear vs. non-linear
� Symmetry
� Increasing/decreasing on an interval

C.   Modeling
             1.   Use functions to model real-world phenomena and solve problems that involve varying
                   quantities.

� Linear, quadratic, exponential, periodic (sine and cosine), and step
functions (e.g., price of mailing a first-class letter over the past 200 years
� Absolute value
� Expressions, equations and inequalities
� Same function can model variety of phenomena
� Growth/decay and change in the natural world
� Applications in mathematics, biology, and economics (including
      Compound interest)

             2.   Analyze and describe how a change in an independent variable leads to change in a
                   dependent one.

D.   Procedures
             1.   Evaluate and simplify expressions

� Add and subtract polynomials
� Multiply a polynomial by a monomial or binomial
� Divide a polynomial by a monomial

             2.   Select and use appropriate methods to solve equations and inequalities.
� Linear equations – algebraically
� Quadratic equations – factoring (when the coefficient of x2 is 1) and using
       the quadratic formula
� All types of equations using graphing, computer, and graphing calculator
      techniques

             3.   Judge the meaning, utility, and reasonableness of the results of symbol manipulations,
                   including those carried out by technology.
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STANDARD 4.5 (MATHEMATICAL PROCESSES) ALL STUDENTS WILL USE
MATHEMATICAL PROCESSES OF PROBLEM SOLVING, COMMUNIC ATION,
CONNECTIONS, REASONING, REPRESENTATIONS, AND TECHNOLOGY TO SOLVE
PROBLEMS AND COMMUNICATE MATHEMATICAL IDEAS.

A.   Problem Solving 
             1.   Learn mathematics through problem solving, inquiry, and discovery. 
             2.   Solve problems that arise in mathematics and in other contexts (cf. workplace readiness
                   standard 8.3).

� Open-ended problems
� Non-routine problems
� Problems with multiple solutions 
� Problems that can be solved in several ways 

             3.   Select and apply a variety of appropriate problem-solving strategies (e.g., "try a simpler
                   problem" or "make a diagram") to solve problems. 
             4.   Pose problems of various types and levels of difficulty.
             5.   Monitor their progress and reflect on the process of their problem solving activity. 

B.   Communication
             1.   Use communication to organize and clarify their mathematical thinking.

� Reading and writing
� Discussion, listening, and questioning

             2.   Communicate their mathematical thinking coherently and clearly to peers, teachers, and
                   others, both orally and in writing.
             3.   Analyze and evaluate the mathematical thinking and strategies of others. 
             4.   Use the language of mathematics to express mathematical ideas precisely.

C.   Connections
              1.   Recognize recurring themes across mathematical domains (e.g., patterns in number,
                    algebra, and geometry).
              2.   Use connections among mathematical ideas to explain concepts (e.g., two linear
                    equations have a unique solution because the lines they represent intersect at a single
                    point).
              3.   Recognize that mathematics is used in a variety of contexts outside of mathematics.
              4.   Apply mathematics in practical situations and in other disciplines.
              5.   Trace the development of mathematical concepts over time and across cultures (cf.
                    world languages and social studies standards).
              6.   Understand how mathematical ideas interconnect and build on one another to produce a
                    coherent whole.

D.   Reasoning
             1.    Recognize that mathematical facts, procedures, and claims must be justified.
             2.    Use reasoning to support their mathematical conclusions and problem solutions.
             3.    Select and use various types of reasoning and methods of proof.
             4.    Rely on reasoning, rather than answer keys, teachers, or peers, to check the correctness
                    of their problem solutions.
            5.     Make and investigate mathematical conjectures.

� Counterexamples as a means of disproving conjectures
� Verifying conjectures using informal reasoning or proofs.

            6.     Evaluate examples of mathematical reasoning and determine whether they are valid.
E.  Representations

            1.    Create and use representations to organize, record, and communicate mathematical ideas.
� Pictorial representations (e.g., diagrams, charts, or tables
� Symbolic representations (e.g., a formula)
� Graphical representations (e.g., a line graph)
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            2.    Select, apply, and translate among mathematical representations to solve problems. 
            3.    Use representations to model and interpret physical, social, and mathematical

phenomena. 
F.  Technology

            1.    Use technology to gather, analyze, and communicate mathematical information.
            2.    Use computer spreadsheets, software, and graphing utilities to organize and display
                   quantitative information.
            3.    Use graphing calculators and computer software to investigate properties of functions
                   and their graphs.
            4.    Use calculators as problem-solving tools (e.g., to explore patterns, to validate solutions).
            5.    Use computer software to make and verify conjectures about geometric objects.
            6.    Use computer-based laboratory technology for mathematical applications in the sciences.

Knowledge (what students will know)

Students will know the following terminology…
· Composite
· Function
· Relation
· Domain
· Range
· Greatest Integer Function
· Piecewise Function
· Correlation Coefficient
· Absolute Maximum
· Absolute Minimum
· Relative Maximum
· Relative Minimum
· Critical Points
· Point of Inflection
· Continuity
· Discontinuous
· End Behavior
· Symmetry
· Even/Off Functions
· Asymptote
· Inverse Functions
· Cofunctions
· Circular Functions
· Trigonometric Functions
· Hero’s Formula
· Coterminal
· Quadrantal
· Phase Shift
· Frequency
· Period
· Amplitude
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· Sinusoidal Function
· Directrix
· Eccentricity
· Focus
· Logarithmic Function
· Exponential Function
· Binomial theorem

Skills (what students will do)

Students will be able to…
· Transform relations in two dimensions; describe the results algebraically and geometrically. 
· Use the relations and functions to model and solve problems; justify results. 

a) Solve using tables, graphs, and algebraic properties. 
b) Interpret the constants and coefficients in the context of the problem. 

· Use trigonometric and inverse trigonometric functions to model and solve problems; justify
results. 

a) Solve using graphs and algebraic properties. 
b) Verify identities
c) Use identities to solve problems and equations
d) Create and identify transformations with respect to period, amplitude, and vertical

and horizontal shifts. 
e) Develop and use the law of sines and the law of cosines. 
f) Develop and use area formulas for triangles

· For sets of data, create and use calculator-generated models of functions. 
a) Interpret the constants, coefficients, and bases in the context of the data. 
b) Check models for goodness-of-fit; use the most appropriate model to draw

conclusions or make predictions. 
· Use the composition of functions to model and solve problems. 
· Use exponential and logarithmic functions to solve equations and interpret graphs
· Use properties of exponents and logarithms to simplify algebraic expressions.
· Use recursively-defined functions to model and solve problems. 

a) Find the sum of a finite sequence. 
b) Find the sum of an infinite sequence. 
c) Determine whether a given series converges or diverges. 
d) Translate between recursive and explicit representations.

· Explore the limit of a function graphically, numerically, and algebraically.

Connections

· Cross Curricular:   Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1 A3 Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the

results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)
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· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D 1

TRIGONOMETRY WITH ALGEBRAIC FUNCTIONS SCOPE AND
SEQUENCE

Description of Course:  This course is designed for the math student completing an Algebra II
course.  A review of essential Algebra II topics as well as a strong emphasis on Trigonometry,
including  identities  and  graphs,  will  assist  the  student  in  the  continuation  of  high  school
mathematics and introductory college courses.  Other topics covered will  include probability,
sequences and series, and exponential and logarithmic functions.  This course does not prepare
most students for Calculus.  Juniors completing this course generally move into Introduction to
Statistics in their senior year.

First Quarter NJCCCS
Chapter 1
Section 1.1 Relations and Functions 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;

4.5.A.5; 4.5.A.4; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4: 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.2 Composition of Functions 4.3.B.2; 4.5.D.4-6; 4.3.D.1; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 3

Section 3.1 Symmetry and Coordinate Graphs 4.2.D.1; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1;
4.5.F.4

Section 3.2 Families of Graphs 4.2.B.1; 4.3.B.3-4; 4.3.C.2; 4.4.A.4; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5, 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1; 4.5.F.3

Chapter  5
Section 5.1 Angles and Degree Measure 4.2.D.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 5.2 Trigonometric Ratios in Right
Triangles

4.2.E.1; 4.3.D.3: 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1; 4.5.F.4;
4.5.A.1

Section 5.3 Trigonometric Functions on the 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
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Unit Circle (Should be supplemented to include
radians)

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.D.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 5.4 Applying Trigonometric Functions 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.D.1; 4.5.D.2; 4.5.C.3; 4.5.D.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Second Quarter NJCCCS

Section 5.5 Solving Right Triangles 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.D.5

Section 5.6 The Law of Sines 4.2.A.1; 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.C.6;
4.2.A.3

Section 5.7 The Ambiguous Case for the Law
of Sines

4.2.E.1; 4.2.A.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.
B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.
D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 5.8 The Law of Cosines 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1; 4.5.F.4;
4.5.F.6

Chapter 6

Section 6.1 Angles and Radian Measure 4.2.D.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 6.3 Graphing Sine and Cosine
Functions

4.5.C.6; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.5

Section 6.4 Amplitude and Period of Sine and
Cosine Functions

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 6.5 Translations of Sine and Cosine
Functions

4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1; 4.5.F.5

Section 6.7 Graphing Other Trigonometric
Functions (Only basic knowledge of the graphs
and should not include shifting)

4.5.F.2; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1
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Third Quarter NJCCCS
Chapter 7
Section 7.1 Basic Trigonometric Identities 4.2.A.4; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;

4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.5

Section 7.2 Verifying Trigonometric Identities 4.2.A.4; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1;
4.5.F.1; 4.5.F.4

Section 7.3 Sum and Difference Identities 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4,5.C.4; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 7.4 Double-Angle Identities (No half-
angle identities)

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5. E.1

Section 7.5 Solving Trigonometric Equations 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 11

Section 11.1 Real Exponents 4.1.B.2; 4.1.B.4; 4.2.A.1; 4.3.D.3; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4 4.5.E.1;
4.5.F.1; 4.5.F.4; 4.5.A.1

Section 11.2 Exponential Functions (Sketches
only, see #22-31)

4.1.A.2; 4.3.C.2; 4.3.D.3; 4.5.F.1; 4.5.F.4;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.
E.1; 4.5.A.1

Section 11.3 The Number e 4.1.B.1; 4.1.B.4; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.A.1

Section 11.4 Logarithmic Functions 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.
C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1;
4.5.D.3

Section 11.5 Common Logarithms 4.1.B.2; 4.1.B.4; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5. B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.
D.2; 4.5.D.4; 4.5.E.1; 4.5.A.1

Section 11.6 Natural Logarithms 4.1.B.1; 4.1.B.2; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
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4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.A.1

Chapter 12
Section 12.1 Arithmetic Sequences and Series 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;

4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.2 Geometric Sequences and Series 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.3 Infinite Sequences and Series 4.3.A.1; 4.3.A.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Fourth Quarter NJCCCS

Chapter 12  

Section 12.5 Sigma Notation and the nth Term 4.3.A1; 4.5.A.1; 4.5.A.2; 4.5.A.3. 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.6 The Binomial Theorem 4.3.A.2; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 3
Section 3.5 Continuity and End-Behavior 4.2.A.1; 4.3.C.2; 4.5.F.3; 4.5.A.1; 4.5.A.2;

4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 3.6 Critical Points and Extrema 4.1.B.3; 4.2.A.1; 4.3.B.2; 4.5.F.3; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

Chapter 15
Section 15.1 Limits 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.3.A.2

Section 15.2 Derivatives and Antiderivatives 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 13
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Section 13.1 permutations and Combinations 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.D.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 13.2 Permutations with Repetitions
and Circular Permutations

4.3.B.2; 4.3.D.1; 4.5.D.4-6; 4.5.B.2; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 13.3 Probability and Odds 4.3.B.2; 4.5.D.4-6; 4.3.D.1; 4.5.B.2; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

Section 13.4 Conditional Probability 4.3.B.2; 4.5.D.4-6; 4.3.D.1; 4.5.B.2; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

Section 13.6 The Binomial Theorem and
probability

4.3.B.2; 4.5.D.4-6; 4.3.D.1; 4.5.B.2; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

It is necessary to incorporate multiple choice
and open-ended questions for each topic.

    DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICI ENCIES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.
GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

MINIMUM PROFICIENCY
In order to pass Trigonometry with Algebraic Functions for the year with the minimum grade of
“D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades
are calculated.
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ADVANCED PRE-CALCULUS SCOPE AND SEQUENCE

Description of Course:  This course is designed for the math student completing Advanced
Algebra II or excelling in Algebra II.  Upon successful completion of this course, the student will
be  prepared  for  Calculus.   Advanced Pre-Calculus  provides  a rigorous,  in-depth  analysis  of
functions and their graphs both algebraically and graphically.  The emphasis of the course is upon
pre-calculus topics, such as trigonometric and logarithmic functions.  The properties of arithmetic
and geometric sequences will  be explored.  An introduction to Calculus topics such as limits,
continuity,  and  the  derivative  of  polynomial  functions  is  also  included.   Students  will  use
graphing calculators.

First Quarter NJCCCS
Chapter 1 Students complete a review assignment

independently.
Section 1.1 Relations and Functions 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;

4.5.A.5; 4.5.A.4; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4: 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.2 Composition of Functions 4.3.B.2; 4.5.D.4-6; 4.3.D.1; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.3 Graphing Linear Equations 4.3.B.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.4 Writing Linear Equations 4.3.B.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4:
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2: 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.5 Writing Equations of Parallel and
Perpendicular Lines

4.2.A.2; 4.3.D.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.8 Graphing Linear Inequalities 4.3.C.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 1

Section 1.6 Modeling Real-World Data with
Linear Function

4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.7 Piecewise Functions 4.3.B.1; 4.4.A.4; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.6
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Chapter  3
Section 3.1 Symmetry and Coordinate Graphs 4.2.C.1; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;

4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.C.2; 4.5.D.4; 4.5.E.1; 4.5.F.1;
4.5.F.4

Section 3.2 Families of Graphs 4.2.B.1; 4.3.B.3-4; 4.3.C.2; 4.4.A.4; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1; 4.5.F.3

Section 3.4 Inverse Functions and Relations 4.3.C.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.6

Section 3.7 Graphs of Rational Functions 4.2.A.1; 4.3.C.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 4
Section 4.8 Modeling Real-World Data with
Polynomial Functions

4.4.A.4; 4.5.E.3; 4.5.F.2; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 5
Section 5.1 Angles and Degree Measure 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 6
Section 6.1 Angles and Radian Measure 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 5
Section 5.2 Trigonometric Rations in Right
Triangles

4.3.D.3; 4.5.F.1; 4.5.F.4; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.BH.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.4; 4.5.E.1

Section 5.3 Trigonometric Functions on the
Unit Circle  (should be supplemented to include
radians)

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 5.4 Applying Trigonometric Functions 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Second Quarter – Chapter 5 NJCCCS

Section 5.5 Solving Right Triangles 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
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4.5.A.5; 4.5.B.1; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.D.5

Section 5.6 The Law of Sines 4.2.A.1; 4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1: 4.5.C.6

Section 5.7  The Ambiguous Case for the Law
of Sines

4.2.E.1; 4.2.A.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.
B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5. D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 5.8 The Law of Cosines 4.3.D.3; 4.5.F.1; 4.5.F.4; 4.5.F.6; 4.5.A.1;
4.5.A.2; 4.5.A.3;4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

Chapter 6

Section 6.3 Graphing Sine and Cosine
Functions

4.5.C.6; 4.5.D.5; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 6.4 Amplitude and Period of Sine and
Cosine Functions

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 6.5 Translations of Sine and Cosine
Functions

4.3.D.3; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1;
4.5.F.5

Section 6.6 Modeling Real-World Data with
Sinusoidal Functions

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 6.7 Graphing Other Trigonometric
Functions (Only basic knowledge of the graphs
and should not include shifting)

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.l; 4.5.F.2

Section 6.8 Trigonometric Inverses and Their
Graphs

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 7

Section 7.1 Basic Trigonometric Identities 4.2.A.4; 4.5.D.5; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 7.2 Verifying Trigonometric Identities 4.2.A.4; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
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4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1;
4.5.F.4

Section 7.3 Sum and Difference Identities 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 7.4 Double-Angle Identities (No half-
angle identities)

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; $.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 7.5 Solving Trigonometric Equations 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.D.4;
4.5.E.1

 
Third Quarter NJCCCS
Chapter 10  (Coverage of this chapter may change depending on prior knowledge of incoming
students.)
Section 10.1 Introduction to Analytic Geometry 4.2.A.2; 4.2.D.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;

4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.3

Section 10.2 Circles 4.5.D.5; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5. E.1

Section 10.3 Ellipses 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.
D.4; 4.5.E.1; 4.5.C.5

Section 10.4 Hyperbolas 4.2.A.3; 4.2.C.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 10.5 Parabolas 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1

Chapter 11

Section 11.1 Real Exponents 4.1.B.2; 4.1.B.4; 4.2.A.1; 4.3.D.3; 4.5.A.2;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4 4.5.E.1;
4.5.F.1; 4.5.F.4

Section 11.2 Exponential Functions (Sketches
only, see #22-31)

4.1.A.2; 4.3.C.2; 4.3.D.3; 4.5.F.1; 4.5.F.4;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.
E.1; 4.5.F.1; 4.5.F.4
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Section 11.3 The Number e 4.1.B.1; 4.1.B.4; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 11.4 Logarithmic Functions 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.
C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1;
4.5.D.3

Section 11.5 Common Logarithms 4.1.B.2; 4.1.B.4; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5. B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.
D.2; 4.5.D.4; 4.5.E.1

Fourth Quarter NJCCCS

Chapter 12  

Section 12.1 Arithmetic Sequences and Series 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.2 Geometric Sequences and Series 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.3 Infinite Sequences and Series 4.3.A.1; 4.3.A.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.5 Sigma Notation and the nth Term 4.3.A1; 4.5.A.1; 4.5.A.2; 4.5.A.3. 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.6 The Binomial Theorem 4.3.A.2; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 12.7 Special Sequences and Series
(Optional)

4.3.C.3; 4.5.C.5; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 3
Section 3.5 Continuity and End-Behavior 4.2.A.1; 4.3.C.2; 4.5.F.3; 4.5.A.1; 4.5.A.2;

4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 3.6 Critical Points and Extrema 4.1.B.3; 4.2.A.1; 4.3.B.2; 4.5.F.3; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1
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Chapter 15
Section 15.1 Limits 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.3.A.2

Section 15.2 Derivatives and Antiderivatives 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Curve Sketching Using Derivatives 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

It is necessary to incorporate multiple choice
and open-ended questions for each topic.

    DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENC IES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

MINIMUM PROFICIENCY
In order to pass Advanced Pre-Calculus for the year with the minimum grade of “D”, a student
must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades
are calculated.
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PRE-ADVANCED PLACEMENT CALCULUS

Description of Course:  This course is designed to prepare students for Advanced Placement
Calculus.   The  emphasis  of  the  course  is  placed  on  topics  such  as  functions,  analytic
trigonometry, sequences and series.  Topics will  be approached algebraically and graphically.
There is also a study of limits and an introduction to Calculus.  The course workload is rigorous
and  students  should  expect  at  least  one  hour  of  homework  each  night.  A  TI-89  graphing
calculator is required.

Minimum Topics:
1. Functions and Graphs

a. Domain, ranges and graphs
b. Transformations
c. Composite and inverse Functions

2. Intercepts, Zeros, and Solutions
a. Solving equations graphically
b. Complex Numbers
c. Solving equations algebraically
d. Solving Inequalities

3. Polynomials and Rational Functions
a. Graphs of polynomial and rational functions
b. Descarte’s Rule of Signs
c. Rational Root Theorem
d. Intermediate Value Theorem
e. Factor and Remainder Theorems
f. Upper and Lower Bounds
g. Synthetic and Long Division
h. Vertical, horizontal, and oblique asymptotes

4. Exponential & Logarithmic Functions
a. Graphs of exponential and logarithmic functions
b. Properties of logarithms
c. Solving exponential and logarithmic functions
d. Exploring nonlinear models

5. Trigonometry
a. Radian and degree measure
b. Trigonometric functions – nit circle and right triangle
c. Graphs of Trigonometric functions
d. Inverse trigonometric functions
e. Identities
f. Trigonometric equations
g. Sum/Difference and multiple-angle formulas
h. Law of Sines and Cosines
i. Trigonometric form of complex numbers

6. Sequences and Series
a. Sequences and series
b. Sums of infinite series – sequence of partial sums
c. Arithmetic and geometric sequences and series
d. Counting Principles
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e. Binomial Theorem
7. Limits and an Introduction to Calculus

a. Introduction to limits
b. Techniques for evaluating limits
c. Tangent line problem
d. Limits at infinity and of Sequences
e. The Area Problem

First Quarter NJCCCS
Chapter 1 

Section 1.1 Functions 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.44.5.A.5; 4.5.B.14.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 1.2 Graphs of Functions 4.2.C.1; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.F.1;
4.5.F.4

Section 1.3 Shifting, Reflecting, and Stretching
Graphs

4.2.B.1; 4.3.B.3-4; 4.3.C.2; 4.4.A.4; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.F.3

Section 1.4 Compositions of Functions 4.3.B.2; 4.3.D.1; 4.5.D.4-6; 4.3.D.1; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 1.5 Inverse Functions 4.3.C.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.6

Chapter 2

Section 2.1 Quadratic Functions 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 2.2 Polynomial Functions of Higher
Degree

4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 2.3 Real Zeros of Polynomial
Functions

4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 2.4 Complex Numbers 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
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4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1
Section 2.5 The Fundamental Theorem of
Algebra

4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 2.6 Rational Functions and Asymptotes 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 2.7 Graphs of Rational Functions 4.1.A.1; 4.3.B.2; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Second Quarter – Chapter 3 NJCCCS

Section 3.1 Exponential Functions and their
Graphs

4.1.A.2; 4.3.C.2; 4.3.D.3; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1; 4.5.F.1; 4.5.F.4

Section 3.2 Logarithmic Functions and their
Graphs

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.D.3

Section 3.3 Properties of Logarithms 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
$.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.D.3

Section 3.4. Solving Exponential and
Logarithmic Equations

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.3

Section 3.5 Exponential and Logarithmic
Models

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.5.D.3
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Chapter 4

Section 4.1 Radian and Degree Measure 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; $.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 4.2 Trigonometric Functions: The Unit
Circle

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.

Section 4.3 Right triangle Trigonometry 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3. 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.C.2; 4.5.D.4; 4.5.E.1; 4.5.D.5

Section 4.4. Trigonometric Functions of Any
Angle

4.2.E.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 4.5 Graphs of Sine and Cosine
Functions

4.5.C.6; 4.5.D.5; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 4.6 Graphs of Other Trigonometric
Functions

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.5.F.2

Section 4.7 Inverse Trigonometric Functions 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 4.8 Applications and Models 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

 
Third Quarter NJCCCS
                              Chapter 5

Section 5.1 Using Fundamental Identities 4.2.A.4; 4.5.D.5; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.D.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 5.2 Verifying Trigonometric Identities 4.2.A.4; 4.3.D.3; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1;
4.5.F.1; 4.5.F.4

Section 5.3 Solving Trigonometric Equations 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 5.4 Sum and Difference Formulas 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
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4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Section 5.5. Multiple-Angle and Product-Sum
Formulas

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Chapter 6

Section 6.1 Law of Sines 4.2.A.1; 4.2.E.1; 4.5.A.1; 4.5.A.1; 4.5.A.2;
4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1;
4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2;
4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4;
4.5.E.1; 4.5.C.6

Section 6.2 Law of Cosines 4.3.D.3; 4.5.F.1; 4.5.F.4; 4.5.F.6; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Section 6.5 Trigonometric Form of a Complex
Number

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1

Fourth Quarter NJCCCS

Chapter 9  

Section 9.1 Sequences and Series 4.2.A.4; 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.D.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 9.2 Arithmetic Sequences and Partial
Sums

4.2.A.4; 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3;
4.5.A.3; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 9.3 Geometric Sequences and Series 4.3.A.1; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3;
4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3;
4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4;
4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 9.5 The Binomial Theorem 4.3.A.2; 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3;
4.5.A.4; 4.5.A.4; 4.5.A.5; 4.5.B.1; 4.5.B.2;
4.5.B.3; 4.5.B.4; 4.5.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4; 4.5.D.1; 4.5.D.2; 4.5.D.4; 4.5.E.1

Section 9.6 Counting Principles 4.4.A.5; 4.4.B.4; 4.4.B.5; 4.3.A.2; 4.5.A.1;
4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1

Chapter 12
Section 12.1 Introduction to Limits 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;

4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
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4.5.D.2; 4.5.D.4; 4.5.E.1; 4.3.A.2
Section 12.2 Techniques for Evaluating Limits 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;

4.5.B.1; 4.5.B.2; 4.5.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.3.A.2

Section 12.3 The Tangent Line Problem 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.3.A.2

Section 12.4 Limits at Infinity and Limits of
Sequences

4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.3; 4.5.A.4;
4.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4;
4.5.C.1; 4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1;
4.5.D.2; 4.5.D.4; 4.5.E.1; 4.3.A.2

Section 12.5 The Area Problem 4.5.A.1; 4.5.A.2; 4.5.A.3; 4.5.A.4; 4.5.A.5;
4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
4.5.C.2; 4.5.C.3; 4.5.C.4; 4.5.D.1; 4.5.D.2;
4.5.D.4; 4.5.E.1; 4.3.A.2

It is necessary to incorporate multiple choice
and open-ended questions for each topic.

    

      DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFI CIENCIES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking
period, the instructor will explain his / her grading procedures to the class.]  Students will earn a
grade for each marking period, midterm exam, and the final exam.  Their final grade will be
calculated as follows:

A) 2/9 for each marking period
B) 1/9 for the final examination

MINIMUM PROFICIENCY
In order to pass Pre-AP Calculus for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grade
are calculated.
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Calculus
Content:  Calculus

Mission: Through mathematics, students communicate, make connections, reason, and
represent the world quantitatively in order to pose and solve problems.

Course  Description:  Calculus  is  a  fourth  year  math  course  for  students  who  have  completed
Advanced Pre-Calculus or Pre-AP-Calculus.  The course covers a majority of the topics also covered
in Advanced Placement Calculus, but not to the same depth.   The course is equivalent to a one
semester Calculus course at the college level.  Midterm and final exams will be given, with students
accepted into Senior Society being exempt from the final exam. To be prepared for this Calculus,
students  must  have  a mastery of  Algebra I,  Geometry,  Algebra II  and Pre-Calculus.  The major
concepts  covered  in  this  course  are  Derivatives  and their  applications,  and  Integration  with
applications.

Big Idea: Calculus develops the student’s understanding of the concepts of functions, graphs, limits,
derivatives and integrals and provides experience with its methods and applications.  

Enduring Understandings: Essential Questions:

·    The concept of a limit is one of the
foundations of calculus. 

·    The limit of a function is the value
approached by f(x)  as x approaches a
given value or infinity. 

·   The derivative is the instantaneous Rate
of change at a given point. 

·   The integral is a function that can be used
to determine the summation of an
infinite set. 

·   Differentiation and integration are
inverse operations. 

·   The slope of a line in algebra is the
average rate of change while the slope of
the tangent to a curve at a point in
calculus is the instantaneous rate of
change (the derivative of a function).

·   The derivative of a function can be
interpreted as an instantaneous rate of
change. 

·   The definite integral can be used to find
exact area, volume, or length by using
the limit of Riemann sums. 

·   There is a defined relationship between
the integral of function f, the function f,
and the first and second derivatives of
function f. 

·   Derivatives can be used to solve a variety

· How does the derivative represent an
instantaneous rate of change? 

· How does the integral represent the
summation of an infinite set? 

· How do you determine that a function
is continuous and/or differentiable? 

· Is there a way to visualize what a
derivative is? 

· What does the graph of a function tell
about the equation? 

· How can calculus be used to solve
problems in business and economics? 

· How are derivatives used in
optimization problems?

· How does the graph of a function
relate to its equation? 

· How are the following defined?  (the
area bounded by two curves, the
volume generated by rotating a plane
area, the area of a surface revolution) 

· What methods involving integrals can
be used to find the volume of a solid?

· How can the concept of limits be
applied in mathematics? 

·  How is the concept of a limit
connected to a derivative and to an
integral? 

· How do the graphs of the first and
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of problems involving instantaneous rate
of change. 

·    Integrals can be used to solve a variety
of problems related to area.

    second derivatives relate to the function
    graph? 

· How is the rate of change reflected in its
table and graph?

Knowledge (what students will know)

Students will know the following terminology…
· Absolute Maximum
· Absolute Minimum
· Acceleration
· Amplitude
· Antiderivative
· Asymptote
· Calculus
· Chain Rule
· Continuous Function
· Critical Points
· Derivative
· Discontinuous
· End Behavior
· Even Function
· Function
· Hole
· Horizontal Asymptote
· Inverse Function
· Maximum
· Mean Value Theorem
· Minimum
· Odd Function
· Piece-Wise Function
· Point of Inflection
· Related Rates
· Relative Maximum
· Relative Minimum
· Riemann Sums
· Secant Line
· Tangent
· Velocity
· Vertical Asymptote
· Washers

Skills (what students will do)

Students will be able to…
· Demonstrate an understanding of limits both local and global. 

a) Calculate limits, including one-sided, using algebra. 
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b) Estimate limits from graphs or tables of data.
· Recognize and describe the nature of aberrant behavior caused by asymptotes and

unboundedness. 
a) Understand asymptotes in terms of graphical behavior. 
b) Describe asymptotic behavior in terms of limits involving infinity.  

· Identify and demonstrate an understanding of continuity of functions. 
a) Develop an intuitive understanding of continuity. (Close values of the domain lead

to close values of the range.) 
b) Understand continuity in terms of limits. 

· Explore and interpret the concept of the derivative graphically, numerically, analytically and
verbally. 

a) Interpret derivative as an instantaneous rate of change.
b) Define derivative as the limit of the difference quotient. 
c) Identify the relationship between differentiability and continuity. 

· Apply the concept of the derivative at a point. 
a) Find the slope of a curve at a point. Examples are emphasized, including points at

which there are vertical tangents and points at which there are no tangents. 
b) Find the tangent line to a curve at a point. 
c) Find the instantaneous rate of change as the limit of average rate of change. 
d) Approximate a rate of change from graphs and tables of values. 

· Interpret the derivative as a function. 
a) Identify corresponding characteristics of graphs of ƒ and ƒ'. 
b) Identify relationship between the increasing and decreasing behavior of ƒ and the

sign of ƒ'.  
c) Translate between verbal and algebraic descriptions of equations involving

derivatives.
· Demonstrate fluency and accuracy in the computation of derivatives. 

a) Find the derivatives of basic functions, including power, exponential, logarithmic,
and trigonometric.

b) Use the basic rules for the derivative of sums, products, and quotients of functions. 
c) Use the chain rule and implicit differentiation. 

· Interpret the second derivative. 
a) Identify the corresponding characteristics of the graphs of ƒ, ƒ', and ƒ". 
b) Identify the relationship between the concavity of ƒ and the sign of ƒ". 
c) Identify points of inflection as places where concavity changes. 

· Apply the derivative in graphing and modeling contexts. 
a) Analyze curves, with attention to monotonicity and concavity. 
b) Optimize with both absolute (global) and relative (local) extrema. 
c) Model rates of change, including related rates problems. 
d) Interpret the derivative as a rate of change in varied applied contexts, including

velocity, speed, and acceleration. 
· Explore and interpret the concept of the definite integral.
a) Compute Riemann sums using left and right evaluation points.
b) Find the definite integral as a limit of Riemann sums over equal subdivisions.
c) Identify basic properties of definite integrals.
· Apply standard techniques of anti-differentiation. 

a) Find anti-derivatives following directly from derivatives of basic functions. 
b) Find anti-derivatives by substitution of variables. (including change of limits for

definite integrals). 
· Apply and interpret the Fundamental Theorem of Calculus. 
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a) Use the Fundamental Theorem to evaluate definite integrals. 
b) Use the Fundamental Theorem to represent a particular anti-derivative. 

· Define and use appropriate integrals in a variety of applications. 
a) Find specific anti-derivatives using initial conditions. 
b) Find the area of a region. 
c) Find the volume of a solid of revolution using disks, washers and shells. 
d) Solve separable differential equations and use them in modeling.  In particular, study

the equation y' = ky and exponential growth.

Connections

· Cross Curricular:  Language Arts (solving word problems, translating, explanations during

problem solving); Science (Problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the

results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking
period, the instructor will explain his / her grading procedures to the class.]  Students will earn a
grade for each marking period, midterm exam, and the final exam.  Their final grade will be
calculated as follows:

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

MINIMUM PROFICIENCY
In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades
are calculated.

· Have achieved the following:
       A)     85 – 90% Tests / Quizzes / Projects

              B)     10 -15% Other Assessments (homework, class work, notebook, etc.)
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College Calculus
Content:  College Calculus
Course:    College Calculus

Mission:  Through mathematics, students communicate, make connections, reason, and
represent the world quantitatively in order to pose and solve problems.

Course Description:  College Calculus is a course designed to explore the concepts of derivatives
and their applications, as well as integration with applications.  In addition, the fundamentals of
analytic geometry and transcendental functions will be presented.
  
Big Idea:  Calculus develops the student’s understanding of the concepts of functions, graphs, limits,
derivatives and integrals and provides experience with its methods and applications.

Enduring Understandings: Essential Questions:

· The concept of a limit is one of the
foundations of calculus. 

· The limit of a function is the value
approached by f(x)  as x approaches a
given value or infinity. 

· The derivative is the instantaneous Rate of
change at a given point. 

· The integral is a function that can be used
to determine the summation of an
infinite set. 

· Differentiation and definite integration are
inverse operations. 

· The slope of a line in algebra is the
average rate of change while the slope of
the tangent to a curve at a point in
calculus is the instantaneous rate of
change (the derivative of a function).

· The derivative of a function can be
interpreted as an instantaneous rate of
change. 

· The definite integral can be used to find
exact area or volume by using the limit
of Riemann sums. 

· There is a defined relationship between the
integral of function f, the function f, and
the first and second derivatives of
function f. 

· Derivatives can be used to solve a variety
of problems involving instantaneous rate
of change. 

· Integrals can be used to solve a variety of
problems related to area, velocity,
acceleration, volume and area of a
surface of revolution

· How does the derivative represent an
instantaneous rate of change? 

· How does the integral represent the
summation of an infinite set? 

· How do you determine that a function
is continuous and/or differentiable? 

· Is there a way to visualize what a
derivative is? 

· What does the graph of a function tell
about the equation? 

· How can calculus be used to solve
problems in business and economics? 

· How are derivatives used in
optimization problems?

· How does the graph of a function
relate to its equation? 

· How are the following defined?  (the
area bounded by two curves, the
volume generated by rotating a plane
area, the length of a plane curve, the
area of a surface revolution) 

· What methods involving integrals can
be used to find the volume of a solid?

· How can the concept of limits be
applied in mathematics? 

· How is the concept of a limit
connected to a derivative and to an
integral? 

· How do the graphs of the first and
second derivatives relate to the
function graph? 

· How is the rate of change reflected in
its table and graph? 
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Students will know the following terminology…

· Absolute Maximum
· Absolute Minimum
· Acceleration
· Antiderivative
· Area 
· Asymptote
· Average Rate of Change
· Average Value of a Function
· Average Velocity
· Calculus
· Chain Rule
· Circumscribed Rectangles
· Concave Downwards
· Concave Upwards
· Concavity
· Constant of Integration
· Continuity
· Continuous Function
· Critical Point
· Cusp
· Decreasing Function
· Definite Integral
· Derivative
· Difference Quotient
· Differentiable
· Differential
· Differential Equation
· Differentiation
· Discontinuity
· Discontinuous Function
· Disk
· Even Function
· Explicit Form
· Exponential Decay
· Exponential Growth
· Extrema
· Extreme Value Theorem
· First Derivative Test
· Fundamental Theorem of Calculus
· Half-life
· Higher Order Derivative
· Horizontal Asymptote
· Implicit Differentiation
· Implicit Form

· Increasing Function
· Indefinite Integral
· Indeterminate Form
· Index of Summation
· Infinite Limit
· Inflection Point
· Inscribed Rectangles
· Instantaneous Rate of Change
· Integral
· Integration
· Intermediate Value Theorem
· Inverse Function
· Limit
· Lower Sum
· Maximum
· Mean Value Theorem
· Minimum
· Node
· Non-removable Discontinuity
· Numerical Differentiation
· Odd Function
· One-sided Limit
· Piece-Wise Function
· Point of Inflection
· Position Function
· Propagated Error
· Rate of Change
· Related Rates
· Relative Error
· Relative Maximum
· Relative Minimum
· Removable Discontinuity
· Riemann Sums
· Rolle’s Theorem
· Secant Line
· Second Derivative Test
· Second Fundamental Theorem of

Calculus
· Shell
· Sigma Notation
· Slant Asymptote
· Speed
· Squeeze Theorem
· Tangent Line
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· Upper Sum
· Velocity
· Vertical Asymptote

· Trapezoidal Rule
· Vertical Tangent
· Volume of a Solid
· Washer

Knowledge and Skills (what students will know and do)

1.  Find limits graphically, numerically, and analytically: 
· Limits at a point
· One-sided limits
· Infinite limits
2.  Apply the Limit Definition of the Derivative
3.  Find the derivative of a function using the following methods:
· Power Rule
· Product Rule
· Quotient Rule
· Chain Rule
· Implicit Differentiation
4.  Apply the concept of derivative to solve related rates word problems.
5.  Find extrema on open and closed intervals.
6.  Find points of discontinuity.
7.  Find intervals where a function is increasing, decreasing or constant.
8.  Apply The First Derivative Test.
9.  Apply The Second Derivative Test.
10.  Apply Rolle’s Theorem.
11.  Apply the Mean Value Theorem for derivatives and integrals. 
12.  Apply the Intermediate Value Theorem.
13.  Apply the Extreme Value Theorem.
14.  Apply various tests and knowledge of increasing, decreasing, extrema and concavity to sketch
       complex curves without using a calculator.
15.  Apply concepts of extreme values to solve optimization word problems.
16.  Use the idea of the differential to estimate function values.
17.  Find the antiderivative of a function.
18.  Find the area under a curve using definite integrals.
19.  Approximate the area under a curve using Riemann Sums.
· Inscribed rectangles
· Circumscribed rectangles
· Midpoint
20.  Approximate the area under a curve using the Trapezoidal Rule and determine the error.
21.  Apply The Fundamental Theorem of Calculus.
22.  Apply The Second Fundamental Theorem of Calculus.
23.  Integrate using the u-substitution method.
24.  Apply concepts of differentiation and integration to:
· Logarithmic Functions
· Exponential Functions
· Inverse Functions
25.  Solve differential equations.
26.  Solve problems involving growth and decay.
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27.  Find the area of a region between two curves.
29.   Find the volume of a three dimensional solid of revolution using:
· Disk method
· Washer method
· Shell method

Connections

· Cross Curricular: Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social Studies

(reading and interpreting graphs, economic applications)

· Technology: 8.1 A3 Construct a spreadsheet, enter data, use mathematical or logical functions

to manipulate and process data, generate charts and graphs, and interpret the results.

· Character Education: (Core Value-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A 1-4, 9.2 B 2-3, 9.2 C 1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his/her grading procedures to the class.]   Students will earn a grade for
each marking period, midterm exam, and the final exam.  The grade will be calculated as follows:
               A)  20% for each marking period
               B)  10% for the midterm exam
               C)  10% for the final exam

MINIMUM PROFICIENCY
In order to pass College Calculus for the year with the minimum grade of “D”, a student must:
· Have a grade of 65% or greater when the 4 marking period grades are averaged together as stated

above.
In order to earn college credit:
· Be enrolled in the High School Scholars program
· Receive a grade of 70% or better
· Grades are determined as follows:
              100% Tests / Quizzes / Performance Assessments
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AP Calculus AB
Content:  AP Calculus AB

Courses:  AP Calculus AB

Mission: Through mathematics, students communicate, make connections, reason, and
represent the world quantitatively in order to pose and solve problems.

Course Description:  Advanced Placement Calculus AB is a course designed to prepare students for
the Advanced Placement AB Examination.  If a student’s examination grade is considered acceptable
by a college or university, the student could be given credit and/or advanced placement standing in
the college mathematics curricula.  Since half of the exam is in essay form, the course is designed to
explore not only the basic topics of differentiation and integration, but graphing, interpretation of
graphs, application, theory, proofs, and topics involving the use of the graphing calculator (TI-89 plus
or comparable calculator is recommended).

In order to receive credit for this course, students must exhibit proficiency in the topics described on
the following sheets.

Big Idea:   Calculus develops the student’s understanding of the concepts of functions, graphs, limits,
derivatives and integrals and provides experience with its methods and applications.

Enduring Understandings: Essential Questions:

· The concept of a limit is one of the
foundations of calculus. 

· The limit of a function is the value
approached by f(x)  as x approaches a
given value or infinity. 

· The derivative is the instantaneous Rate of
change at a given point. 

· The integral is a function that can be used
to determine the summation of an
infinite set. 

· Differentiation and definite integration are
inverse operations. 

· The slope of a line in algebra is the
average rate of change while the slope of
the tangent to a curve at a point in
calculus is the instantaneous rate of
change (the derivative of a function).

· The derivative of a function can be
interpreted as an instantaneous rate of
change. 

· How does the derivative represent an
instantaneous rate of change? 

· How does the integral represent the
summation of an infinite set? 

· How do you determine that a function
is continuous and/or differentiable? 

· Is there a way to visualize what a
derivative is? 

· What does the graph of a function tell
about the equation? 

· How can calculus be used to solve
problems in business and economics? 

· How are derivatives used in
optimization problems?

· How does the graph of a function
relate to its equation? 

· How are the following defined?  (the
area bounded by two curves, the
volume generated by rotating a plane
area, the length of a plane curve, the
area of a surface revolution) 
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· The definite integral can be used to find
exact area or volume by using the limit
of Riemann sums. 

· There is a defined relationship between the
integral of function f, the function f, and
the first and second derivatives of
function f. 

· Derivatives can be used to solve a variety
of problems involving instantaneous rate
of change. 

· Integrals can be used to solve a variety of
problems related to area, velocity,
acceleration, volume and area of a
surface of revolution

· What methods involving integrals can
be used to find the volume of a solid?

· How can the concept of limits be
applied in mathematics? 

·  How is the concept of a limit
connected to a derivative and to an
integral? 

· How do the graphs of the first and
second derivatives relate to the
function graph? 

· How is the rate of change reflected in
its table and graph? 

Knowledge (what students will know)
Students will know the following terminology…

· Absolute Maximum
· Absolute Minimum
· Acceleration
· Alternate Form of the Derivative
· Antiderivative
· Area 
· Asymptote
· Average Rate of Change
· Average Value of a Function
· Average Velocity
· Calculus
· Chain Rule
· Circumscribed Rectangles
· Concave Downwards
· Concave Upwards
· Concavity
· Constant of Integration
· Continuity
· Continuous Function
· Critical Point
· Cusp
· Decreasing Function
· Definite Integral
· Derivative
· Difference Quotient
· Differentiable
· Differential
· Differential Equation
· Differentiation
· Discontinuity
· Discontinuous Function

· Exponential Growth
· Extrema
· Extreme Value Theorem
· First Derivative Test
· Fundamental Theorem of Calculus
· Half-life
· Higher Order Derivative
· Horizontal Asymptote
· Implicit Differentiation
· Implicit Form
· Increasing Function
· Indefinite Integral
· Indeterminate Form
· Index of Summation
· Infinite Limit
· Inflection Point
· Inscribed Rectangles
· Instantaneous Rate of Change
· Integral
· Integration
· Intermediate Value Theorem
· Inverse Function
· Inverse Trigonometric Function
· Limit
· Lower Sum
· Maximum
· Mean Value Theorem
· Midpoint Rule
· Minimum
· Node
· Non-removable Discontinuity
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· Disk
· Even Function
· Explicit Form
· Exponential Decay
· Piece-Wise Function
· Point of Inflection
· Position Function
· Propagated Error
· Rate of Change
· Related Rates
· Relative Error
· Relative Maximum
· Relative Minimum
· Removable Discontinuity
· Riemann Sums
· Rolle’s Theorem
· Secant Line
· Second Derivative Test
· Second Fundamental Theorem of

Calculus

· Numerical Differentiation
· Odd Function
· One-sided Limit
· Partial Fraction
· Shell
· Sigma Notation
· Slant Asymptote
· Slope Field
· Speed
· Squeeze Theorem
· Tangent Line
· Trapezoidal Rule
· Upper Sum
· Velocity
· Vertical Asymptote
· Vertical Tangent
· Volume of a Solid
· Washer

Skills (what students will do)

1.  Find limits graphically, numerically, and analytically: 
· Limits at a point
· One-sided limits
· Infinite limits
2.  Apply the Limit Definition of the Derivative
3.  Find the derivative of a function using the following methods:
· Power Rule
· Product Rule
· Quotient Rule
· Chain Rule
· Implicit Differentiation
4.  Apply the concept of derivative to solve related rates word problems.
5.  Find extrema on open and closed intervals.
6.  Find points of discontinuity.
7.  Find intervals where a function is increasing, decreasing or constant.
8.  Apply The First Derivative Test.
9.  Apply The Second Derivative Test.
10.  Apply Rolle’s Theorem.
11.  Apply the Mean Value Theorem for derivatives and integrals. 
12.  Apply the Intermediate Value Theorem.
13.  Apply the Extreme Value Theorem.
14.  Apply various tests and knowledge of increasing, decreasing, extrema and concavity to sketch
       complex curves without using a calculator.
15.  Apply concepts of extreme values to solve optimization word problems.
16.  Use the idea of the differential to estimate function values.
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17.  Slope fields.
18.  Find the antiderivative of a function.
19.  Find the area under a curve using definite integrals.
20.  Approximate the area under a curve using Riemann Sums.
· Inscribed rectangles
· Circumscribed rectangles
· Midpoint
21.  Approximate the area under a curve using the Trapezoidal Rule and determine the error.
22.  Apply The Fundamental Theorem of Calculus.
23.  Apply The Second Fundamental Theorem of Calculus.
24.  Integrate using the u-substitution method.
25.  Apply concepts of differentiation and integration to:
· Logarithmic Functions
· Exponential Functions
· Inverse Functions
· Inverse Trigonometric Functions
26.  Solve differential equations.
27.  Solve problems involving growth and decay.
28.  Find the area of a region between two curves.
29.  Find the volume of a three dimensional solid of revolution using:
· Disk method
· Washer method
· Shell method        
30. Find the area of a known cross-section.
31. Find the volume of a solid given the base and cross-section.

Connections

· Cross Curricular:  Language Arts (solving word problems, translating, explanations during
problem solving); Science (Problem solving, scientific notation and applications); Social
Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical
functions to manipulate and process data, generate charts and graphs, and interpret the
results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)
· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:
  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.
GRADING / EVALUATION
Periodic evaluations will take place during each marking period. During the first marking period, the
instructor will explain his / her grading procedures to the class.  There is no midterm or final
examination in this class.  The College Board Advanced Placement exam is given in May of the
school year and serves as a culmination to the year’s work.  The students’ final grade will be
calculated by weighting each marking period equally (25% for each quarter).  Each quarter will be
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assessed by using a variety of tests, quizzes, free response homework assignments, projects and in-
class activities.

MINIMUM PROFICIENCY
In order to pass AP Calculus BC for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4 marking period grades are averaged together as
stated above.

· Grades are determined as follows:
100% Tests / Quizzes / Projects / Performance Assessments
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AP Calculus BC
Content:  AP Calculus BC

Courses:  AP Calculus BC

Mission: Through mathematics, students communicate, make connections, reason, and
represent the world quantitatively in order to pose and solve problems.

Course Description:  Advanced Placement Calculus BC is a course designed to prepare students for
the Advanced Placement BC Examination.  If a student’s examination grade is considered acceptable
by a college or university, the student could be given credit and/or advanced placement standing in
the college mathematics curricula.  Since half of the exam is in essay form, the course is designed to
explore not only the basic topics of differentiation and integration, but graphing, interpretation of
graphs, application, theory, proofs, and topics involving the use of the graphing calculator (TI-89 plus
or comparable calculator is recommended).

In order to receive credit for this course, students must exhibit proficiency in the topics described on
the following sheets.

Big Idea:   Calculus develops the student’s understanding of the concepts of functions, graphs, limits,
derivatives and integrals and provides experience with its methods and applications.

Enduring Understandings: Essential Questions:

· The concept of a limit is one of the
foundations of calculus. 

· The limit of a function is the value
approached by f(x)  as x approaches a
given value or infinity. 

· The derivative is the instantaneous Rate of
change at a given point. 

· The integral is a function that can be used
to determine the summation of an
infinite set. 

· Differentiation and definite integration are
inverse operations. 

· The slope of a line in algebra is the
average rate of change while the slope of
the tangent to a curve at a point in
calculus is the instantaneous rate of
change (the derivative of a function).

· How does the derivative represent an
instantaneous rate of change? 

· How does the integral represent the
summation of an infinite set? 

· How do you determine that a function
is continuous and/or differentiable? 

· Is there a way to visualize what a
derivative is? 

· What does the graph of a function tell
about the equation? 

· How can calculus be used to solve
problems in business and economics? 

· How are derivatives used in
optimization problems?
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· The derivative of a function can be
interpreted as an instantaneous rate of
change. 

· The definite integral can be used to find
exact area, volume, or length by using
the limit of Riemann sums. 

· There is a defined relationship between the
integral of function f, the function f, and
the first and second derivatives of
function f. 

· Derivatives can be used to solve a variety
of problems involving instantaneous rate
of change. 

· Integrals can be used to solve a variety of
problems related to area, velocity,
acceleration, volume, area of a surface of
revolution, length of a curve, and work.

· How does the graph of a function
relate to its equation? 

· How are the following defined?  (the
area bounded by two curves, the
volume generated by rotating a plane
area, the length of a plane curve, the
area of a surface revolution) 

· What methods involving integrals can
be used to find the volume of a solid?

· How can the concept of limits be
applied in mathematics? 

·  How is the concept of a limit
connected to a derivative and to an
integral? 

· How do the graphs of the first and
second derivatives relate to the
function graph? 

· How is the rate of change reflected in
its table and graph? 

Knowledge (what students will know)
Students will know the following terminology…

· Absolute Maximum
· Absolute Minimum
· Acceleration
· Alternate Form of the Derivative
· Antiderivative
· Area 
· Asymptote
· Average Rate of Change
· Average Value of a Function
· Average Velocity
· Calculus
· Chain Rule
· Circumscribed Rectangles
· Concave Downwards
· Concave Upwards
· Concavity
· Constant of Integration
· Continuity
· Continuous Function

· Exponential Decay
· Exponential Growth
· Extrema
· Extreme Value Theorem
· First Derivative Test
· Fundamental Theorem of Calculus
· Half-life
· Higher Order Derivative
· Horizontal Asymptote
· Implicit Differentiation
· Implicit Form
· Increasing Function
· Indefinite Integral
· Indeterminate Form
· Index of Summation
· Infinite Limit
· Inflection Point
· Inscribed Rectangles
· Instantaneous Rate of Change
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· Critical Point
· Cusp
· Decreasing Function
· Definite Integral
· Derivative
· Difference Quotient
· Differentiable
· Differential
· Differential Equation
· Differentiation
· Discontinuity
· Discontinuous Function
· Disk
· Even Function
· Explicit Form
· One-sided Limit
· Partial Fraction
· Piece-Wise Function
· Point of Inflection
· Position Function
· Propagated Error
· Rate of Change
· Related Rates
· Relative Error
· Relative Maximum
· Removable Discontinuity
· Riemann Sums
· Rolle’s Theorem
· Secant Line
· Second Derivative Test

· Integral
· Integration
· Intermediate Value Theorem
· Inverse Function
· Inverse Trigonometric Function
· Limit
· Lower Sum
· Maximum
· Mean Value Theorem
· Midpoint Rule
· Minimum
· Node
· Non-removable Discontinuity
· Numerical Differentiation
· Odd Function
· Second Fundamental Theorem of

Calculus
· Shell
· Sigma Notation
· Slant Asymptote
· Slope Field
· Speed
· Squeeze Theorem
· Tangent Line
· Trapezoidal Rule
· Upper Sum
· Velocity
· Vertical Asymptote
· Vertical Tangent
· Volume of a Solid
· Washer

Skills (what students will do)

Students will be able to…
1. Find Limits graphically, numerically, and analytically: 
· Limits at a point
· One-sided limits
· Infinite limits
2. Apply the Limit Definition of the Derivative
3. Find the derivative of a function using the following methods:
· Power Rule
· Product Rule
· Quotient Rule
· Chain Rule
· Implicit Differentiation
4. Apply the concept of derivative to solve Related Rates word problems.
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5. Find extrema on open and closed intervals.
6. Find points of discontinuity.
7. Find intervals where a function is increasing, decreasing or constant.
8. Apply The First Derivative Test.
9. Apply The Second Derivative Test.
10. Apply Rolle’s Theorem.
11. Apply the Mean Value Theorem for derivatives and integrals. 
12. Apply the Intermediate Value Theorem.
13. Apply the Extreme Value Theorem.
14. Apply various tests and knowledge of increasing, decreasing, extrema and concavity to sketch
             complex curves without using a calculator.
      15. Apply concepts of extreme values to solve Optimization word problems.
      16.  Use the idea of the Differential to estimate function values.
      17.  Slope fields.
      18.  Find the antiderivative of a function.
      19.  Find the area under a curve using definite integrals.
      20.  Approximate the area under a curve using Riemann Sums.
· Inscribed rectangles
· Circumscribed rectangles
· Midpoint
      21.  Approximate the area under a curve using the Trapezoidal Rule and determine the error.
      22.  Apply The Fundamental Theorem of Calculus.
      23.  Apply The Second Fundamental Theorem of Calculus.
      24.  Integrate using the u-substitution method.
      25.  Apply concepts of differentiation and integration to:
· Logarithmic Functions
· Exponential Functions
· Inverse Functions
· Inverse Trigonometric Functions
· Parametric Equations
     26.  Solve differential equations.
     27.  Solve problems involving growth and decay.
     28.  Apply Euler’s method to approximate the value of a function.
     29.  Find the area of a region between two curves.
     30.  Find the volume of a three dimensional solid of revolution using:
· Disk method
· Washer method
· Shell method
     31.  Find the area of a known cross-section.
     32.  Find the volume of a solid given the base and cross-section.
     33.  Find the length of an arc using integration techniques.
     34.  Find the area of a surface of revolution.
     35.  Apply the Integration by Parts method.
     36.  Solve trigonometric integrals.
     37.  Decompose partial fractions.
     38.  Use the Integration Tables method.
     39.  Apply L’Hopital’s rule.
     40.  Solve improper integrals.
     41.  Determine Series convergence/divergence using:
· Integral test
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· P-series test
· Comparison test
· Alternating series test
· Ratio test
· Root test
     42.  Work with Taylor Polynomials
     43.  Represent a function as a Power Series.
     44.  Apply series concepts to Taylor and Maclaurin series.
     45.  Find the area of a polar curve.
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DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.
GRADING / EVALUATION
Periodic evaluations will take place during each marking period. During the first marking period,
the instructor will explain his / her grading procedures to the class.  There is no midterm or final
examination in this class.  The College Board Advanced Placement exam is given in May of the
school year and serves as a culmination to the year’s work.  The students’ final grade will be
calculated by weighting each marking period equally (25% for each quarter).  Each quarter will be
assessed by using a variety of tests, quizzes, free response homework assignments, projects and in-
class activities.

MINIMUM PROFICIENCY
In order to pass AP Calculus BC for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4 marking period grades are averaged together as
stated above.

· Grades are determined as follows:
100% Tests / Quizzes / Projects / Performance Assessments
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Introduction to Statistics
Content:  Introduction to Statistics

Courses:  Introduction to Statistics

Mission: Through mathematics, students communicate, make connections, reason,
and represent the world quantitatively in order to pose and solve problems.

 
Course Description: Introduction to Statistics is a fourth year math course designed for seniors who
wish to take another year of math after Trigonometry with Algebraic Functions or after Advanced
Pre-Calculus.  It gives a brief introduction into many of the topics that would be covered in a college
level Introductory Statistics class.  A midterm and a final exam will be given at the end of the 2nd

marking period and at the end of the year, respectively.  Those who are accepted into Senior Society
may be exempt from the final exam.

Big Idea: Statistical information is a powerful pervasive face in our world.

Enduring Understandings: Essential Questions:

· Randomness and probability are the
theoretical bases of statistical theory.

· Data can be analyzed to reveal patterns
and to make inferences.

· Models can be developed from the
patterns in data.

· The normal distribution is a
fundamental component of statistical
inference.

· Valid patterns and inferences can only
be drawn from data that is collected
from randomized samples and
experiments.

· Inferences can be made about a
populations mean from a sample mean
computed from a randomized sample
or experiment.

· Inferences can be made a bout a
populations proportion from a sample
proportion computed from a
randomized sample or experiment.

· What are the fundamental components of
the study of statistics?

· What is randomness?
· What are the appropriate methods for

data collection? How does randomness
affect data collection? How is
randomness incorporated into sampling
and experimentation?

· What is bias? How can it be identified?
How can it be prevented?

· What are the appropriate methods for
analyzing quantitative data? How does
graphical representation reveal patterns
in data?

· Why are shape, center and spread in a
univariate data set important? How are
the mean and the standard deviation of a
univariate data set connected? How are
the median and the interquartile range of
a univariate data set connected? What
are the appropriate methods for
analyzing qualitative data? How does
graphical representation reveal
relationships in categorical data?

· Why are scatterplots appropriate for
bivariate data sets?

· What is association? What is
correlation? How are they connected?
Why is the correlations coefficient the
appropriate measure of the strength of a
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linear relationship between two
variables?

· Why is the coefficient of determination
the appropriate measure of least square
regression line’s validity as a model for
prediction?

· How are probabilities calculated?
· How does randomness affect theoretical

and experimental probabilities?
· How can simulation reflect the

randomness of an actual experiment?
· How are random variables connected to

sampling?
· What is the theoretical basis of a

confidence interval?
· What is the theoretical basis of a

significant test?

The SBHS Advanced Placement Statistics Course has been approved by the College Board. Our
texts and content are aligned with the requirements of the College Board and the AP Statistics Exam.
Only seniors can register for the course.

Knowledge (what students will know)

Students will know the following terminology…

· 5-number summary

· Alpha Level

· Alternative Hypothesis

· Anonymous

· Assumptions

· Association

· Bias

· Blinding

· Block Design

· Boxplot

· Categorical Variable

· Causation

· Cell

· Census

· Center

· Central Limit Theorem

· Experiment

· Explanatory Variable

· Chi-squared Distribution

· Common Response

· Completely Randomized Design

· Conditional Probabilities

· Confidential

· Confidence Levels

· Confounding

· Control Group

· Convenience Sample

· Correlation

· Degrees of Freedom

· Density Curves

· Dependent Variable

· Dotplot

· Double-Blind

· Empirical Rule (68-95-99.7 Rule)

· Quartile

· R-Squared
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· Frequency

· Histogram

· Hypothesis Test

· Independent Variable

· Institutional Review Board (IRB)

· Inference

· Law of Large Numbers

· Least-Squares Regression Line

· Linear Association

· Lurking Variables

· Margin of Error

· Matched-Pairs Design

· Mean

· Median

· Normal Curve

· Null Hypothesis

· Observational Study

· Outlier

· Parameter

· Percentile

· Placebo

· Placebo Effect

· Probability

· Probability Samples

· p-value

· Random Sample

· Range 

· Reliability

· Residual

· Response Variable

· Sample

· Sampling

· Scatterplot

· Significance Level

· Simple Random Sample (SRS)

· Simulation

· Slope

· Spread

· Standard Deviation

· Standard Score (z-score)

· Standardized

· Statistic

· Statistical Significance 

· Stem-and-Leaf

· Stratified Random Sample

· Systematic Random Sample

· Treatment

· Validity

· Variance

· Voluntary Response Sample

· Z-Distribution

Skills (what students will do)

Students will be able to…
 I.  Students will analyze data by looking for patterns and departures from patterns.  This includes:

UNIVARIATE DATA
· displaying distributions with graphs and numbers—boxplots, dotplots, histograms for

quantitative data; bargraphs and pie charts for categorical data, 
· computing appropriate measures of relative standing, mean, median, five number summary

and standard deviation
· analyzing density curves and identifying distributions that are normal and non-normal 

BIVARIATE DATA:
· displaying and analyzing scatterplots, correlation, and least squares regression
· interpreting correlation and regression
· defining residuals
· identifying explanatory and response variables
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CATAGORICAL VARIABLES:
· displaying and analyzing two way tables

             ESTABLISHING CAUSATION: 
· defining and identifying common response, confounding, causation

II. Students learn the fundamentals of scientifically randomized data production: This includes
surveys, studies, and experiments:

DESIGNING SAMPLES
· defining, identifying, and constructing a Simple Random Sample (SRS)

DESIGNING RANDOMIZED EXPERIMENTS
· defining and identifying blind and double blind conditions, bias, treatments, response

variables, placebo effect; defining, identifying, and constructing block and matched-pair
designs

III.  Students learn the connections between probability and random variables.  This includes:
PROBABILITY:

· defining probability, randomness, event, probability model
· defining and identifying disjoint events, mutually exclusive events, independent and

dependent events
· constructing and interpreting Venn diagrams, tree diagrams
· Applying the Multiplication Principle, 
· developing probability models and applying the general probability rules
· conducting and analyzing simulations

RANDOM VARIABLES:
· Computing and comparing means and variances of random variables
· Analyzing and comparing density curves 
· Combining means and variances of random variables

THE BINOMIAL AND GEOMETRIC DISTRIBUTIONS:
· Identifying the binomial setting and computing probabilities using the binomial distribution

SAMPLING DISTRIBUTIONS:
· Identifying parameters and statistics
· Describe sampling distributions for sample proportions and sample means
· Defining and identifying bias and variability of a statistic
· Using the normal approximation for sample proportions and sample means

IV.  Students learn the fundamentals of inference.  This includes:
ESTIMATING WITH CONFIDENCE:

· constructing and interpreting confidence intervals for population proportions and means
TESTING A CLAIM:

· identifying and applying the theory of significance tests
· identifying and applying the procedures for significance testing
· identifying the uses and abuses of significance testing
· applying inference for decision making

SIGNIFICANCE TESTS IN PRACTICE
· conducting and interpreting tests about a population mean and tests about a population

proportion
COMPARING TWO POPULATION PARAMETERS

· conducting and interpreting tests to compare two means and to compare two proportions
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Connections

· Cross Curricular:  Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1Cross Curricular

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

To be prepared for this course, students must have a mastery of Trigonometry with Algebraic
Functions or Advanced Pre-Calculus

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

MINIMUM PROFICIENCY
In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades are
calculated.
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AP STATISTICS
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AP Statistics
Content:  AP Statistics

Mission: Through mathematics, students communicate, make connections, reason, and 
                           represent the world quantitatively in order to pose and solve problems.
  
Course  Description:  AP Statistics  is  an  advanced course  covering  the following:  Analysis  and
evaluation of data using probability theory as a tool for analysis of a situation, which involves chance
including  random  variables  and  probability  distributions.   The  use  of  statistics  as  a  basis  for
prediction and decision-making via random sampling, hypothesis testing, correlation and regression
analysis will also be covered.
  
Big Idea: Statistical information is a powerful pervasive face in our world.

Enduring Understandings: Essential Questions:

· Randomness and probability are the
theoretical bases of statistical theory.

· Data can be analyzed to reveal patterns
and to make inferences.

· Models can be developed from the
patterns in data.

· The normal distribution is a
fundamental component of statistical
inference.

· Valid patterns and inferences can only
be drawn from data that is collected
from randomized samples and
experiments.

· Inferences can be made about a
populations mean from a sample mean
computed from a randomized sample
or experiment.

· Inferences can be made a bout a
populations proportion from a sample
proportion computed from a
randomized sample or experiment.

· What are the fundamental components of
the study of statistics?

· What is randomness?
· What are the appropriate methods for

data collection? How does randomness
affect data collection? How is
randomness incorporated into sampling
and experimentation?

· What is bias? How can it be identified?
How can it be prevented?

· What are the appropriate methods for
analyzing quantitative data? How does
graphical representation reveal patterns
in data?

· Why are shape, center and spread in a
univariate data set important? How are
the mean and the standard deviation of a
univariate data set connected? How are
the median and the interquartile range of
a univariate data set connected? What
are the appropriate methods for
analyzing qualitative data? How does
graphical representation reveal
relationships in categorical data?

· Why are scatterplots appropriate for
bivariate data sets?

· What is association? What is
correlation? How are they connected?
Why is the correlations coefficient the
appropriate measure of the strength of a
linear relationship between two
variables?

· Why is the coefficient of determination
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the appropriate measure of least square
regression line’s validity as a model for
prediction?

· How are probabilities calculated?
· How does randomness affect theoretical

and experimental probabilities?
· How can simulation reflect the

randomness of an actual experiment?
· How are random variables connected to

sampling?
· What is the theoretical basis of a

confidence interval?
· What is the theoretical basis of a

significant test?

The SBHS Advanced Placement Statistics Course has been approved by the College Board. Our
texts and content are aligned with the requirements of the College Board and the AP Statistics Exam.
Only seniors can register for the course.

Knowledge (what students will know)
Students will know the following terminology…

· 5-number summary
· Alpha Level
· Alternative Hypothesis
· Anonymous
· Assumptions
· Association 
· Bias 
· Blinding
· Block Design
· Boxplot
· Categorical Variable
· Causation
· Cell
· Census
· Center
· Central Limit Theorem
· Chi-squared Distribution
· Common Response
· Completely Randomized Design
· Conditional Probabilities
· Confidential
· Confidence Levels
· Confounding
· Mean
· Median

· Control Group
· Convenience Sample
· Correlation
· Degrees of Freedom
· Density Curves
· Dependent Variable
· Dotplot
· Double-Blind
· Empirical Rule (68-95-99.7 Rule)
· Experiment
· Explanatory Variable
· Frequency
· Histogram
· Hypotheses Test
· Independent Variable
· Institutional Review Board (IRB)
· Inference
· Law of Large Numbers
· Least-Squares Regression Line
· Linear Association
· Lurking Variables
· Margin of Error
· Matched-Pairs Design
· Sampling 
· Scatterplot
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· Normal Curve
· Null Hypothesis
· Observational Study
· Outlier
· Parameter
· Percentile
· Placebo
· Placebo Effect
· Probability
· Probability Samples
· P-value
· Quartile
· R-Squared
· Random sample
· Range
· Reliability
· Residual
· Response Variable
· Sample

· Significance Level
· Simple Random Sample (SRS)
· Simulation
· Slope
· Spread
· Standard Deviation
· Standard Score (z-score)
· Standardized
· Statistic
· Statistical Significance
· Stem-and-Leaf
· Stratified Random Sample
· Systematic Random Sample
· Treatment
· Validity
· Variance
· Voluntary Response Sample
· Z-Distribution

Skills (what students will do)

I.  Students will analyze data by looking for patterns and departures from patterns.  This includes:
UNIVARIATE DATA

· displaying distributions with graphs and numbers—boxplots, dotplots, histograms for
quantitative data; bargraphs and pie charts for categorical data, 

· computing appropriate measures of relative standing, mean, median, five number summary
and standard deviation

· analyzing density curves and identifying distributions that are normal and non-normal 
BIVARIATE DATA:

· displaying and analyzing scatterplots, correlation, and least squares regression
· interpreting correlation and regression
· defining and computing residuals
· using LSRL as a model for prediction—identifying explanatory and response variables
· transforming data to achieve linearity

CATAGORICAL VARIABLES:
· displaying and analyzing two way tables, marginal distributions and conditional distributions

ESTABLISHING CAUSATION: 
· defining and identifying common response, confounding, causation

II. Students learn the fundamentals of scientifically randomized data production: This includes
surveys, studies, and experiments:

DESIGNING SAMPLES
· defining, identifying, and constructing a Simple Random Sample (SRS)

DESIGNING RANDOMIZED EXPERIMENTS
· defining and identifying blind and double blind conditions, bias, treatments, response

variables, placebo effect; defining, identifying, and constructing block and matched-pair
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designs

III.  Students learn the connections between probability and random variables.  This includes:
PROBABILITY:

· defining probability, randomness, sample space, event, probability model
· defining and identifying disjoint events, mutually exclusive events, independent and

dependent events
· constructing and interpreting Venn diagrams, tree diagrams
· Applying the Multiplication Principle, 
· developing probability models and applying the general probability rules
· conducting and analyzing simulations

RANDOM VARIABLES:
· Defining and identifying discrete and continuous random variables
· Computing and comparing means and variances of random variables
· Analyzing and comparing density curves 
· Combining means and variances of random variables

THE BINOMIAL AND GEOMETRIC DISTRIBUTIONS:
· Identifying the binomial setting and computing probabilities using the binomial distribution
· Identifying the geometric distribution and compute probabilities using the geometric

distribution
SAMPLING DISTRIBUTIONS:

· Identifying parameters and statistics
· Describe sampling distributions for sample proportions and sample means
· Defining and identifying bias and variability of a statistic
· Using the normal approximation for sample proportions and sample means

IV.  Students learn the fundamentals of inference.  This includes:
ESTIMATING WITH CONFIDENCE:

· constructing and interpreting confidence intervals for population proportions and means
TESTING A CLAIM:

· identifying and applying the theory of significance tests
· identifying and applying the procedures for significance testing
· identifying the uses and abuses of significance testing
· applying inference for decision making

SIGNIFICANCE TESTS IN PRACTICE
· conducting and interpreting tests about a population mean and tests about a population

proportion
COMPARING TWO POPULATION PARAMETERS

· conducting and interpreting tests to compare two means and to compare two proportions
INFERENCE FOR DISTRIBUTIONS OF CATAGORICAL VARIABLES

· conducting and interpreting the chi-square procedures  
· conducting and interpreting test for goodness of fit and inference for two way tables

INFERENCE FOR REGRESSION
· defining the meaning of the slope bbbb of the true regression line
· carryout and interpret significance tests for bbbb
· construct and interpret confidence intervals for bbbb
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Connections

· Cross Curricular:  Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below: 
Calculus or Advanced Placement Calculus

GRADING / EVALUATION
Students receive four marking period grades and a final course grade that is the average of the four
marking periods.  Students’ grades are the average of tests, quizzes, projects, announced and
unannounced homework quizzes, and graded assignments.  Students are expected to read and
complete all classwork and homework assignments.  Students are expected to prepare thoroughly
for the AP Exam, and to take the exam on the assigned date.

A) 20% for each marking period
B) 10% for the midterm exam
C) 10% for the final examination

MINIMUM PROFICIENCY

In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades
are calculated.
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Computer Programming I
Content:  Computer Programming I

Course: Computer Programming I

Mission:  Through mathematics, students communicate, make connections, reason,
and represent the world quantitatively in order to pose and solve problems.

Course Description: Students enrolling in this course will be taught to program a PC and to apply
their  programming  skills  to  problem-solving  situations.   The  course  requires  good  computer
knowledge,  solid  mathematical  sense,  and  sharp  analytical  skills.   Topics  include  mathematical
notation, read, write, and decision statements, loops and nested loops, generation of random numbers,
procedures, strings, text files, and arrays.  The emphasis will be on developing good programming
style and technique.

Big Idea: Computer Science uses problem solving in applications to real world technologies.

Enduring Understandings: Essential Questions:

· Design and implement computer-based
solutions to problems in a variety of
application areas

· Use and implement commonly-used
algorithms and data structures

· Develop and select appropriate
algorithms and data structures to solve
problems

· Code fluently using the programming
language Pascal. Students are expected
to be able to use decision and
repetition control statements and
different data types

· Read and understand a large program
consisting of several procedures and
arrays. Students should be able to read
and understand a large program
consisting of several procedures and
arrays.  Students should be able to read
and understand a description of the
design and development process
leading to such a program

· Identify the major hardware and
software components a computer
system, their relationship to one
another, and the roles of these
components within the system

· Recognize the ethical and social
implications of computer use

· How are computers used in the real
world?

· What is the purpose of computer
programming?

· How do computers function and how do
we get them to do what we need them to
do?

· How do we tell computers what we need
them to do?
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New Jersey Core Content Curriculum Standards:  Unpacking the Content Standards

STANDARD 8.1.12A  (BASIC COMPUTER SKILLS AND TOOLS)

All students will…
· Create documents including a resume and a business letter using professional format.
· Produce a multimedia project using text, graphics, moving images, and sound.
· Develop a document or file for inclusion into a web site or web page.
· Discuss and/or demonstrate the capability of emerging technologies and software in the

creation of documents or files.
· Merge information from one document to another.

STANDARD 8.1.12B (APPLICATION OF PRODUCTIVITY TOOLS )

Social Aspects
· Describe the potential and implications of contemporary and emerging computer

applications for personal, social, life-long learning, and workplace needs.
· Exhibit legal and ethical behaviors when using information and technology, and discuss

consequences of misuse.
· Make informed choices among technology systems, resources, and services in a variety of

contexts.
· Use appropriate language when communicating with diverse audiences using computer and

information literacy.
Information Access and Research

· Select and use specialized databases for advanced research to solve real world problems.
· Identify new technologies and other organizational tools to use in personal, home and/or

work environments for information retrieval, entry and presentation.
· Compose, send and organize e-mail messages with and without attachments.

Problem-Solving and Decision Making
· Create and manipulate information, independently and/or collaboratively, to solve problems

and design and develop products.
· Identify, diagnose, and suggest solutions for non-functioning technology systems.
· Identify a problem in a content area and formulate a strategy to solve the problem using

brainstorming, flowcharting, and appropriate resources.
· Integrate new information into an existing knowledge base and communicate the results in a

project or presentation.
STANDARD 8.2.12 B (DESIGN PROCESS AND IMPACT ASSESSMENT)

· Evaluate the function, value, and appearance of technological products, systems, and
environments from the perspective of the user and the producer.

· Develop methods for creating possible solutions, modeling and testing solutions, and
modifying proposed design in the solution of a technological problem using hands-on
activities.

· Diagnose a malfunctioning product and system using appropriate critical thinking methods.
· Create a technological product, system, or environment using given design specifications

and constraints by applying design and engineering principles.
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Knowledge (what students will know)

Students will know the following terminology (Functions and Reserved Words)…
ABS, AND, APPEND, ASSIGN, BEGIN, CASE-OF-END, CHAR, CHR, CLOSE, CLREOL,
CLRSCR, CONCAT, CONST, COPY, DELETE, DIV, DOWNTO, ELSE, END, EOF, FOR-DO,
GOTOXY, IF-THEN-ELSE, INSERT, INTEGER, KEYPRESSED, LENGTH, LN, MAXINT,
MOD, NEW, NOT, ODD, OF, OR, ORD, POS, PRED, PROCEDURE, PROGRAM, RANDOM,
READ, REAL, REPEAT-UNTIL, RESET, REWRITE, ROUND, SQR, SQRT, STRING, TEXT,
TRUNC, UNTIL, UPCASE, VAR, WHILE-DO, WRITE, 
                              
Actual parameters, Algorithm, Alphanumeric, Array, Ascii, Binary numbers, Boolean, Boxing,
Braces, Brackets, Bug, Call statements, Central Processing Unit, Characters, Clear, Column,
Comma, Commenting, Comparison, Compile, Compound instructions, Computer system, Constant,
Data storage, Data structure, Data type, Debug, Decision control, Deleting, Efficiency, Encoding,
Error, Fields, File, Formatting, Functions, Header section, IBM, Identifiers, Indentation, Index,
Initializing a variable, Input, Keyboard, Language, Lists, Local variables, Loops, Menu, Merge,
Modular, Multiple decision making, Negative, Nested statements, One-dimensional array, Operating
system, Operations, Ordinal, Outline, Output, Parallel arrays, Parameters, Parentheses, Pascal,
Period, Predefined functions, Prime numbers, Printing, Problem solving, Procedure call, Processing,
Programming, Punctuation, Quitting, Quotient, Random numbers, Readability, Recursion,
Remainder, Repetition control, Reserved words, Runtime error, Saving, Searching, Semicolon, Sets,
Simulation, Software, Solution, Solving, Sorting, Structured data, Style rules, Syntax, Tables,
Testing, Text files, Top down design, Turbo pascal, Type, User, Value parameter, Variable section,
Variable parameter                                    

Skills (what students will do)

Students will be able to…
· Understand the computer system
· Navigate the programming environment and use the compiler
· Read and understand a problem description, purpose and goals
· Identify reusable components from existing code
· Create a program header and declare identifiers and constants
· Construct a main execution section with proper formatting/indentation
· Understand basic input/output structure including read/readIn/write/writeIn
· Categorize errors and compile-time, run-time, or logic and correct
· Employ debugging techniques such as adding extra output statements or hand-tracing code
· Classify data and choose an appropriate size for an identifier
· Use predefined functions or ordinal types
· Use operations for Boolean expressions and apply relationals to order alpha-numeric data
· Create If-Then control instructions and determine need for Else condition
· Nest If statements for compound decision making
· Rewrite nested If statements as Case-Of-End statement
· Rate efficiency of different decision control choices
· Find the final value of an accumulation loop
· Rewrite one type of loop into another
· Define local variable section for individual procedures
· Make use of parameters to transfer data between procedure and program
· Choose correct predefined procedures to read from or write to a text file
· Navigate through multiple open text files to retrieve data
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· Understand storage capabilities or arrays
· Declare array variables of multiple dimensions
· Know sorting techniques for ordering array components

Connections

· Cross Curricular:  Language Arts (solving word problems, translating, explanations during

problem solving); Science (problem solving, scientific notation and applications); Social

Studies (reading and interpreting graphs, economic applications)

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the results.

· Character Education: (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1Cross Curricular

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  

In order to receive credit for this course, students must exhibit proficiency in the topics described
below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A) 22% for each marking period
B) 12% for the final examination

MINIMUM  PROFICIENCY
In order to pass Computer Programming I for the year with the minimum grade of “D”, a student
must:

· Have a grade of 65% or greater when the 4th marking period grades and the final exam are
calculated.

· 100% of the marking period grade comes from Tests/Quizzes/Projects

85



AP COMPUTER SCIENCE A

HONORS COMPUTER SCIENCE II
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AP Computer Science
Content:  AP Computer Science

Courses: AP Computer Science A, Honors Computer Science II

Mission: Through mathematics, students communicate, make connections, reason,
and represent the world quantitatively in order to pose and solve problems.

 
Course Description: AP Computer Science emphasizes object-oriented programming methodology
 with an emphasis on problem solving and algorithm development and is meant to be the equivalent
 of a first-semester course in computer science. It includes the study of data structures and abstraction
 (these topics are not covered to the extent that they are covered in Honors Computer Science II). 
Honors Computer Science II includes all the topics of Computer Science A, as well as a more formal
and a more in-depth study of algorithms, data structures, and data abstraction.  The use of recursive
data structures and dynamically allocated structures is fundamental to Honors Computer Science II.

Big Idea: Computer Science uses problem solving in applications to real world technologies.

Enduring Understandings: Essential Questions:

· Design and implement computer-based
solutions to problems in a variety of
application areas

· Use and implement commonly-used
algorithms and data structures

· Develop and select appropriate
algorithms and data structures to solve
problems

· Code fluently in an object-oriented
paradigm using the programming
language Java. Students are expected to
be familiar with and be able to use
standard Java library classes from the
AP Java subset

· Read and understand a large program
consisting of several classes and
interacting objects. Students should be
able to read and understand a description
of the design and development process
leading to such a program. (An example
of such a program is the AP Computer
Science Case Study.)

· Identify the major hardware and
software components of a computer
system, their relationship to one another,
and the roles of these components within
the system

· Recognize the ethical and social
implications of computer use

· How are computers used in the real
world?

· What is the purpose of computer
programming?

· What are the fundamental differences in
computer languages?

· How do computers function and how do
we get them to do what we need them to
do?

· How do we tell computers what we need
them to do?
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New Jersey Core Content Curriculum Standards:  Unpacking the Content Standards

STANDARD 8.1.12 A. BASIC COMPUTER SKILLS AND TOOLS

1. Create documents including a resume and a business letter using professional format.
2. Produce a multimedia project using text, graphics, moving images, and sound.
3. Develop a document or file for inclusion into a website or web page.
4. Discuss and/or demonstrate the capability of emerging technologies and software in the

creation of documents or files.
5. Merge information from one document to another.

STANDARD 8.1.12 B. APPLICATION OF PRODUCTIVITY TOOL S

Social Aspects
1. Describe the potential and implications of contemporary and emerging computer

applications for personal, social, lifelong learning, and workplace needs.
2. Exhibit legal and ethical behaviors when using information and technology, and discuss

consequences of misuse.
3. Make informed choices among technology systems, resources, and services in a variety of

contexts.
4. Use appropriate language when communicating with diverse audiences using computer and

information literacy.
Information Access and Research

1. Select and use specialized databases for advanced research to solve real world problems.
2. Identify new technologies and other organizational tools to use in personal, home, and/or

work environments for information retrieval, entry, and presentation.
3. Compose, send, and organize e-mail messages with and without attachments.

Problem-Solving and Decision Making
1. Create and manipulate information, independently and/or collaboratively, to solve problems

and design and develop products.
2. Identify, diagnose, and suggest solutions for non-functioning technology systems.
3. Identify a problem in a content area and formulate a strategy to solve the problem using

brainstorming, flowcharting, and appropriate resources.
4. Integrate new information into an existing knowledge base and communicate the results in a

project or presentation.
STANDARD 8.2.12 A. NATURE AND IMPACT OF TECHNOLOGY

1. Use appropriate data to discuss the full costs, benefits and trade-offs, and risks related to the
use of technologies.

2. Explain how technological development is affected by competition through a variety of
management activities associated with planning, organizing, and controlling the enterprise.

3. Provide various examples of how technological developments have shaped human history.
STANDARD 8.2.12 B. DESIGN PROCESS AND IMPACT ASSESSMENT

1. Analyze a given technological product, system, or environment to understand how the
engineering design process and design specification limitations influenced the final solution.

2. Evaluate the function, value, and appearance of technological products, systems, and
environments from the perspective of the user and the producer.

3. Develop methods for creating possible solutions, modeling and testing solutions, and
modifying proposed design in the solution of a technological problem using hands-on
activities.
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4. Diagnose a malfunctioning product and system using appropriate critical thinking methods.
5. Create a technological product, system, or environment using given design specifications

and constraints by applying design and engineering principles.

STANDARD 8.2.12 C. SYSTEMS IN THE DESIGNED WORLD

1. Analyze the factors that influence design of products, systems, and environments.
2. Compare and contrast the effectiveness of various products, systems, and environments

associated with technological activities in energy, transportation, manufacturing, and
information and communication.

Knowledge (what students will know)
Students will know the following terminology…

· Operators (!, !=,*=,+,++,+=,-,-
=,.,/,/=,<,<=,>,>=,==,%,%=,&&,||)

· abstract
· accessor
· algorithm
· aliasing
· API
· applet
· application
· argument
· arithmetic operators
· array
· assignment
· base case
· best case
· big-O notation
· binary
· binary heap
· binary number
· binary search
· binary search tree
· bit
· boolean
· bottom-up design
· buffer
· byte
· cache
· CaseStudy : GridWorld
· casting
· chaining
· circular linked list
· circular doubly linked list
· CircularLinkedList class

· class 
· Classes & Interfaces:

o AbstractGrid
o Actor
o ArrayList
o BinarySearchTree
o BoundedGrid
o BoxBug
o Bug
o ChameleonCritter
o CircularLinkedList
o Collection
o Comparable
o Critter
o Double
o DoublyLinkedList
o DoublyListNode
o Flower
o Grid
o HashMap
o HashSet
o Integer
o Iterable
o Iterator
o LinearLinkedList
o LinkedList
o List
o ListIterator
o ListNode
o Location
o Map
o Math
o Object
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o Queue
o Rock
o Set
o SortedMap
o SortedSet
o Stack
o String
o TreeMap
o TreeNode
o TreeSet
o UnboundedGrid

· client
· collaborator class
· compile-time error
· compiler
· compound expression
· concatentation
· constant
· constant run time
· constructor
· container
· CPU
· data field
· data structure
· debugger
· debugging
· default constructor
· division

o floating point
o integer

· dot operator
· double
· double quote
· downcasting
· driver
· dynamic binding
· dynamic data structure
· early binding
· efficiency
· encapsulation
· equals
· equals vs. ==
· erasure
· error

o compile time
o intent
o logic

o Position
o PriorityQueue
o syntax
o underflow

· escape sequence
· Exceptions:

o Arithmetic Exception
o ArrayIndexOutOfBoundsException
o checked
o ClassCastException
o ConcurrentModificationException
o IllegalArgumentException
o IllegalStateException
o IndexOutOfBoundsException
o NoSuchElementException
o NullPointerException
o StringIndexOutOfBoundsException
o Unchecked

· exponential run time
· extends
· final
· float
· floating-point division
· floating-point numbers
· for loop
· for-each loop
· garbage collection
· generic collections
· generics

o ArrayList
o HashMap
o HashSet
o Iterable
o Iterator
o LinkedList
o List
o ListIterator
o Map
o PriorityQueue
o Queue
o Set
o Stack
o TreeMap
o TreeSet

· GUI – graphical user interface
· hardware
· has-a relationships
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o overflow
o round off
o run-time

· header
· heap
· heapsort
· height of tree
· helper methods
· Hertz
· Hexadecimal
· HTML
· IDE 
· identifier
· if statement
· if..else statement
· immutable objects
· implements
· import
· independent class
· infinite loop
· infinite recursion
· Infinity
· information hiding
· inheritance
· initialization
· inorder traversal
· input/output
· insertion sort
· instance method
· instance variable
· int
· interface
· is-a relationships
· iteration
· iterator
· Java
· Java virtual machine
· java.lang
· java.util
· key field
· late binding
· leaf
· level of tree
· level-order traversal
· linear run time
· link
· linked list

· has address
· hash coding
· hash function
· hash table
· logical operators
· long
· loop
· low-level language
· mainframe
· mantissa
· map
· Math.PI
· matrix
· max heap
· mergesort
· method
· Methods:

o abs
o act
o add
o addFirst
o addLast
o canMove
o compareTo
o contains
o containsKey
o dequeue
o doubleValue
o enqueue
o fixHeap
o get
o getActors
o getAdjacentLocation
o getCol
o getColor
o getDirection
o getDirectionToward
o getEmptyAdjacentLocations
o getFirst
o getGrid
o getLast
o getLeft
o getLocation
o getMoveLocations
o getNeighbors
o getNext
o getNumCols
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· linker
· local
· logarithmic run time
· logic error

o hashCode
o hasNext
o indexOf
o intValue
o isEmpty
o isValid
o iterator
o keyset
o length
o listIterator
o main
o makeMove
o merge
o move
o moveTo
o next
o partition
o peek
o pop
o pow
o processActors
o push
o put
o putSelfInGrid
o random
o remove
o removeFirst
o removeLast
o removeSelfFromGrid
o selectMoveLocation
o set
o setColor
o setDirection
o setLeft
o setNext
o setRight
o setValue
o size
o sqrt
o substring
o swap
o toString
o turn

o getNumRows
o getOccupiedAdjacentLocations
o getOccupiedLocations
o getRight
o getRow
o getValidAdjacentLocations
o getValue

· mutually comparable
· NaN
· nested if
· network
· new
· \n
· node
· null
· O(n)
· object
· OOP (object oriented program design)
· operating system
· operator
· overflow
· overloaded method
· package
· parameter
· partition
· polymorphic method calls
· polymorphism
· post-condition
· post-order traversal
· pre-condition
· pre-order traversal
· primitive type
· private
· procedural abstraction
· program
· protected
· public
· quadratic run time
· quicksort
· RAM
· random
· recursion
· recursive method
· reference
· relational operator
· reserved word
· return type
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· method overriding
· microcomputer
· minicomputer
· minimum heap
· mod
· modem
· mutator
· Search

o Binary
o Sequential

· selection sort
· sentinel
· server
· short
· signature
· software
· software development

o waterfall model
· sort
· Sorts:

o heapsort
o insertion
o mergesort
o O(n2)
o quicksort
o recursive
o selection

· source code
· stack
· state
· static
· static binding
· static final
· static method
· stepwise refinement
· string literal
· stub
· subclass

· robust program
· ROM
· root
· rounding
· run-time
· run-time error
· scope
· SDK
· subpackage
· subtree
· super
· super class
· swap method
· Swing
· syntax error
· tail recursion
· test data
· top-down refinement
· trailer node
· traversing
· tree
· tree traversal
· type
· underflow
· URL
· user-defined constant
· variable

o final
o instance
o local
o public
o private

· variable declaration
· void
· while loop
· workstation
· worst case
· wrapper class
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I. Object-Oriented Program Design
The overall goal for designing a piece of software (a computer program) is to correctly solve the
given problem. At the same time, this goal should encompass specifying and designing a program
that is understandable, can be adapted to changing circumstances, and has the potential to be reused
in whole or in part. The design process needs to be based on a thorough understanding of the
problem to be solved.
Skills (what students will do) in Computer Science A and Honors Computer Science II
Students will be able to…
A. Program design

1. Read and understand a problem description, purpose, and goals.
2. Apply data abstraction and encapsulation.
3. Read and understand class specifications and relationships among the classes (“is-a,” “has-a”
relationships). 
4. Understand and implement a given class hierarchy.
5. Identify reusable components from existing code using classes
and class libraries.

B. Class design
1. Design and implement a class.
2. Design an interface.
3. Choose appropriate data representation and algorithms.
4. Apply functional decomposition.
6. Extend a given class using inheritance.

Skills (what students will do) in Honors Computer Science II
A. Program design
1. Specify the purpose and goals for a problem.
2. Decompose a problem into classes; define relationships and responsibilities of those classes.

B. Class design
1. Design and implement a set of interacting classes.
2. Choose appropriate advanced data structures and algorithms.
II. Program Implementation
The overall goals of program implementation parallel those of program design. Classes that fill
common needs should be built so that they can be reused easily in other programs. Object-oriented
design is an important part of program implementation.
Computer Science A and Honors Computer Science II
A. Implementation techniques

1. Methodology
a. Object-oriented development
b. Top-down development
c. Encapsulation and information hiding
d. Procedural abstraction

B. Programming constructs
1. Primitive types vs. objects
2. Declaration

a. Constant declarations
b. Variable declarations
c. Class declarations
d. Interface declarations
e. Method declarations
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f. Parameter declarations
     3.  Console output
          (System.out.print/println)
     4.  Control

      a. Methods
      b. Sequential
      c. Conditional
      d. Iteration
      e. Recursion

C. Java library classes (included in the A-level AP Java Subset)
Honors Computers Science II
A. Java library classes (included in the honors-level AP Java Subset)

III. Program Analysis
The analysis of programs includes examining and testing programs to determine whether they
correctly meet their specifications. It also includes the analysis of programs or algorithms in order to
understand their time and space requirements when applied to different data sets.
Computer Science A and Honors Computer Science II
A. Testing

1. Test classes and libraries in isolation.
2. Identify boundary cases and
generate appropriate test data.
3. Perform integration testing.

B. Debugging
1. Categorize errors: compile-time,
run-time, logic.
2. Identify and correct errors.
3. Employ techniques such as using a debugger, adding extra output statements, or hand-tracing
code.

C. Understand and modify existing code
D. Extend existing code using inheritance
E. Understand error handling

1. Understand runtime exceptions.
F. Reason about programs

1. Pre- and post-conditions
2. Assertions

G. Analysis of algorithms
1. Informal comparisons of running times
2. Exact calculation of statement execution counts

H. Numerical representations and limits
1. Representations of numbers in different bases
2. Limitations of finite representations (e.g., integer bounds, imprecision of floating-point
representations, and round-off error)

Computer Science AB only
A.  1. Throw runtime exceptions
B.   1. Big-Oh notation
       2.  Worst-case and average-case time and space analysis

IV. Standard Data Structures
Data structures are used to represent information within a program. Abstraction is an important
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theme in the development and application of data structures.

Computer Science A and Honors Computer Science II
A. Simple data types (int, boolean, double)
B. Classes
C. One-dimensional arrays
Honors Computer Science II
D. Two-dimensional arrays
E. Linked lists (singly, doubly,
circular)
F. Stacks
G. Queues
H. Trees
I. Heaps
J. Priority queues
K. Sets
L. Maps

V. Standard Algorithms
Standard algorithms serve as examples of good solutions to standard problems. Many are intertwined
with standard data structures. These algorithms provide examples for analysis of program efficiency.

Computer Science A and Honors Computer Science II
A. Operations on A-level data structures previously listed 

1. Traversals 
2. Insertions 
3. Deletions 

B. Searching
1. Sequential
2. Binary

C. Sorting
1. Selection
2. Insertion
3. Mergesort

Honors Computer Science II
A. Operations on honors level data structures previously listed 

1. Traversals
2. Insertions 
3. Deletions 
4. Iterators

B.  3. Hashing
C.  4. Quicksort

5. Heapsort
VI. Computing in Context
A working knowledge of the major hardware and software components of computer systems is
necessary for the study of computer science, as is the awareness of the ethical and social implications
of computing systems. These topics need not be covered in detail but should be considered
throughout the course.

Computer Science A and Honors Computer Science II
A. Major hardware components
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1. Primary and secondary memory
2. Processors
3. Peripherals

B. System software
1. Language translators/compilers
2. Virtual machines
3. Operating systems

C. Types of systems
1. Single-user systems
2. Networks

D. Responsible use of computer systems
1. System reliability
2. Privacy
3. Legal issues and intellectual
property
4. Social and ethical ramifications of computer use

Connections

· Cross Curricular:

· Technology: 8.1A.3 – Construct a spreadsheet, enter data, use mathematical or logical

functions to manipulate and process data, generate charts and graphs, and interpret the results.

· Character Education (Core Values-Honesty, Respect, Responsibility, Kindness, Service)

· Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2 C1-2, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:  
In order to receive credit for AP Computers Science A, Honors Computer Science II students must
exhibit proficiency in the topics described below.

GRADING / EVALUATION
Periodic evaluations will take place during each marking period.  [During the first marking period,
the instructor will explain his / her grading procedures to the class.]  Students will earn a grade for
each marking period, midterm exam, and the final exam.  Their final grade will be calculated as
follows:

A)  25% for each marking period

MINIMUM PROFICIENCY
In order to pass for the year with the minimum grade of “D”, a student must:

· Have a grade of 65% or greater when the 4th marking period grades and the exam grades are
calculated.

· Have achieved the following:
A)  100% Tests/Quizzes/Projects
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