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Standards Pr_e- Calculus Statistics
= Calculus/Trigonometry
Standard 4.1: Number | 4.1A.1 41A.1 41C.1
. 4.1B.1,2, 4
and Numerical 4.1B.1,2, 4 41C1
Operations 41C.1 T
4.2A.1, 2 4.2A.4
jgéi 4.2B.1, 2 4.2B.4
Standard 4.2: Geometry| "5~ 4.2C.1 4.2D.1, 2
4.3C.1
and Measurement 4.2D.1, 2
4.4D.1 49E1 2
4.4E.1, 2 B
Standard 4.3: Patterns | 4.3B.1, 2, 3, 4 D D
43C.1,2 43D.1,2, 3
and Algebra 43C.1,2,3 43D1 2 3
4.3D.1, 2, 3 e e
4.4A.4 44A1,2,3,4,5
Standard 4.4: Data 4.4A.4 44B.1, 2, 3,4,5,
Analysis, Probability, 4.4C.1,4 6
and Discrete 44C.1,2,3,4
Mathematics
45A.1,2,3,4,5 |45A.1,2,3,4,5
45A.1,2,3,4,5 45B.1,2, 3,4 45B.1,2, 3,4
45B.1,2,3,4 45C.1,2,3,4,6 |45C.1,2,3,4,6
Standard 4.5: 45C.1,2,3,4,6 45D.1,2,3,4,5,64.5D.1, 2, 3, 4, 5,
Mathematical Processes 4.5D.1, 2, 3, 4,5, 6 45E.1,2,3 6
45E.1,2,3 45F.1,2,3,4,5 645E.1,2,3
45F.1,2,3,4 45F.1, 2,3,4,5,
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College Prep Mathematics
Content: College Prep Mathematics

Mission: Through mathematics, students commuocate, make connections, reason,
and represent theorld quantitatively in order to pose and solve poblems.

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

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

Enduring Understandings: Essential Questions:
The symbolic language of algebra is used to | How can patterns, relations, and functions be
communicate and generalize the patterns in | used as tools to best describe and help explain
mathematics. real-life situations?
The learner will be able to perform - How are systems of equations,
operations with complex numbers, inequalities and their graphs used to
radicals, and polynomials. solve real-world problems?
The learner will be able to solve - In what ways do polynomial functions
polynomials equations. and their graphs help us interpret real-
The learner will be able to recognize the world events or solve problems?
connection between polynomial - In what ways can powers, roots and
functions and their graphs in order to radicals be used in solving real-world
solve problems and make predictions. problems?
The learner will use relations and - What factors can be used to determine
functions to solve problems. whether an analytic or graphical strategy
Relations and functions can be IS most advantageous in solving a
represented numerically, graphically, problem?
algebraically, and/or verbally. - Why are relations and functions
The properties of functions and function represented in multiple ways?
operations are used to model and analyze - How are the properties of functions ang
real-world applications and quantitative functional operations useful?
relationships. - How do trigonometric and circular
The characteristics of trigonometric and functions model real-world problems
circular functions and their and their solutions?
representations are useful in solving - How are the circular functions related {o
real-world problems. the trigonometric functions?
Connections among the six - How are the six trigonometric and
trigonometric and circular functions are circular functions related to each otherf?
a result of their properties. . How do trigonometric and circular
The characteristics of rational functions functions model real-world problems
and their representations are useful in and their solutions?
solving real-world problems. - How do rational functions model real-
The characteristics of exponential and world problems and their solutions?




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

be used to support each other in the
solution to a problem?

or relation reflect its characteristics?

New Jersey Core Content Curriculum Standards Unpackd: 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 te@allnumbers.
2. Compare and order rational and irrational numbers
3

Develop conjectures and informal proofs of prtiperof number systems and sets of numbers.

B. Numerical Operations

1. Extend understanding and use of operations tawteabers and algebraic
procedures.

2. Develop, apply, and explain methods for solvingpfems involving rational and
negative exponents.

3. Perform operations on matrices. (Addition andsbion, Scalar multiplication)
4. Understand and apply the laws of exponents tplgiexpressions involving

numbers raised to powers.

C. Estimation
1. Recognize the limitations of estimation, asskesatnount of error resulting from
estimation, and determine whether the error isiwiltceptable 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-worlédg@as and objects and to solve
problems using those models (e.g., use Pythagdieaorem to decide whether an object
can fit through a doorway).

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

real-world problems and their solutions”
How can analytic and graphical methogs

How does the graph of a given function

?

?

nd

transformations.




C. Coordinate Geometry
1. Use coordinate geometry to represent and verdperties of lines.
o0 Slope of a line segment
o Finding the intersection of two lines
0 Lines with the same slope are parallel
o Lines that are perpendicular have slopes whoseauptasi—1

D. Units of Measure
1. Understand and use the concept of significantsdig

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 represehtinalyze sequences and series.
o Explicit formulas for nth terms
0 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 seleaart flexibly among, and use various
representations for them, including equations equalities, tables, and graphs.
2. Analyze and explain the general properties amé¥ier of functions of one variable, using
appropriate graphing technologies.
o Slope of a line or curve

o Domain and range

0 Intercepts

o Continuity

0 Maximum/minimum

o Estimating roots of equations

0 Intersecting points as solutions of systems of egos

0 Rates of change

3. Understand and perform transformations on comynasgd functions.

o] Translations, reflections
o] Effects on linear and quadratic graphs of paranwtanges in
eguations
o] Using graphing calculators or computers for monagiex
functions

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

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

C. Modeling




1. Use functions to model real-world phenomena ahkegroblems that involve
varying quantities.

o Linear, quadratic, exponential, periodic (sine aasine), and step functions (e.qg.,
price of mailing a first-class letter over the p280 years
Direct and inverse variation
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 econonfissluding Compound
interest)
2. Analyze and describe how a change in an indepgvaeiable leads to change in &
dependent one.
3. Convert recursive formulas to linear or exporadritinctions (e.g., Tower of Hanoi
and doubling).

O OO O0OO0o0Oo

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 solveiegaand inequalities.
o] Linear equations — algebraically
o] Quadratic equations — factoring (when the coeffice x2 is 1) and using
the quadratic formula
o] All types of equations using graphing, computed graphing calculator
techniques
3. Judge the meaning, utility, and reasonableneiseaksults of symbol

manipulations, including those carried out by texdbgy.

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 geneatdeatid draw conclusions about large
groups
o] Advantages/disadvantages of sample selection meffeogl, 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 hateds displayed)
o] Statistical claims based on sampling

4. Estimate or determine lines of begtditcurves of best fit if appropriate) with tectoy,
and use them to interpolate within the raoigihe data.
5. Analyze data using technology, and tsgssical terminology to describe conclusions.
o] Measures of dispersion: variance, standard dewiatiotliers
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o] Correlation coefficient
o] Normal distribution (e.g., approximately 95% of gample lies between
two standard deviations on either side of the mean)
B. Probability
2. Use concepts and formulas of area to cdkegl@ometric probabilities.
3. Model situations involving probability wigimulations (using spinners, dice, calculatorg
and computers) and theoretical models, and soMalgams using these models.
4. Determine probabilities in complex situations.

o] Conditional events
0 Complementary events
o] Dependent and independent events

5. Estimate probabilities and make predictiorsebdeon experimental and theoretical
probabilities.

6. Understand and use the "law of largebensi' (that experimental results tend to approac
theoretical probabilities after a largamber of trials).

—

C. Discrete Mathematics — Systematic Listing aodr@ing
2. Apply the multiplication rule of counting implex situations, recognize the difference
between situations with replacement and witleplacement, and recognize the differenge
between ordered and unordered counting Bitusat
3. Justify solutions to counting problems
4. Recognize and explain relationships involvioghbinations and Pascal’s Triangle, and
apply those methods to situations involvingbability.

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

o] Combining individual preferences into a group diecige.g., determining
winner of an election or selection process)
o] Determining how many Student Council representateach class (9th,

10th, 11th, and 12th grade) gets when the classasdmequal sizes (apportionment)

New Jersey Core Content Curriculum Standards Urggzhckrocess

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, inguand discovery.
2. Solve problems that arise in mathematics andharacontexts (cf. workplace readiness
standard 8.3).
0 Open-ended problems
o Non-routine problems
0 Problems with multiple solutions
0 Problems that can be solved in several ways
3. Select and apply a variety of appropriate probseiing strategies (e.g., "try a simpler
problem" or "make a diagram") to solve problems.
4. Pose problems of various types and levels oicditf.

11



5. Monitor their progress and reflect on the proa#dbeir problem solving activity.

B. Communication
1. Use communication to organize and clarify theatmematical thinking.

o] Reading and writing

o] Discussion, listening, and questioning
2. Communicate their mathematical thinking coheyerthd clearly td
peers, teachers, and others, both orally and itngri
3. Analyze and evaluate the mathematical thinkindystrategies of others.
4, Use the language of mathematics to express mathein ideag
precisely.

C. Connections

1. Recognize recurring themes across mathematicahits (e.g., pattern
in number, algebra, and geometry).

2. Use connections among mathematical ideas to iexptancepts (e.g
two linear equations have a unique solution bec#lusdines they represent intersect &
single point).

3. Recognize that mathematics is used in a variegontexts outside 0
mathematics.

4, Apply mathematics in practical situations andtimer disciplines.

5. Trace the development of mathematical concepts tme and acros
cultures (cf. world languages and social studiasdsrds).

6. Understand how mathematical ideas interconnedt lawild on ong

another to produce a coherent whole.

D. Reasoning
1. Recognize that mathematical facts, procedurebclamms must be justified.
2. Use reasoning to support their mathematical csimwhs and problem solution.
3. Select and use various types of reasoning ankaugof proof.
4. Rely on reasoning, rather than answer keys, &achr peers, to check the correctnes
their problem solutions.
6. Evaluate examples of mathematical reasonidgdatermine whether they are valid.

E. Representations

1. Create and use representations to organize,dieaod communicat
mathematical ideas.

o] Pictorial representations (e.g., diagrams, chartgbles

o] Symbolic representations (e.g., a formula)

o] Graphical representations (e.g., a line graph)
2. Select, apply, and translate among mathemagpaésentations to soly
problems.
3. Use representations to model and interpret phlsisocial, and

mathematical phenomena.

F. Technology
1. Use technology to gather, analyze, and communicathematical information.
2. Use computer spreadsheets, software, and grapllijes to organize and displg
guantitative information.
3. Use graphing calculators and computer softwar@vestigate properties of functions a

b

[

5 of

14

e

their graphs.
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Unit Objectives: Knowledge and Skills

Students will be able to...
Evaluate and simplify numerical and algebraic eggiens
Solve linear and absolute value equations and adiips
Graph ordered pairs, relations, functions, linepragions and linear inequalities
Write equations of lines
Solve real-life problems using graphs and equations
Solve gquadratic equations by graphing, factoring) asing the quadratic formula
Add, subtract, multiply and divide radicals
Add, subtract, multiply and divide complex numbers
Use the discriminant to determine the nature ofdimés of a quadratic equation
Use properties of exponents to evaluate and siyngkipressions
Use exponents to solve real-life problems
Add, subtract and multiply polynomials
Divide polynomials using long division and syntleadivision
Solve polynomial equations
Use properties of rational exponents to evaluatesimplify expressions
Solve radical equations
Simplify and perform operations with rational exgs®ns
Graph rational functions
Write and use inverse variation models
Transform relations in two dimensions; describertwilts algebraically and geometrically.
Use the relations and functions to model and spheblems; justify results.
0 Solve using tables, graphs, and algebraic propertie
o Interpret the constants and coefficients in thaextrof the problem.
Use trigonometric and inverse trigonometric funesido model and solve problems; justif
results.
0 Solve using graphs and algebraic properties.
o Develop and use the law of sines and the law dhees
0 Develop and use area formulas for triangles
Use the composition of functions to model and spiablems.
Use exponential and logarithmic functions to s@geations
Use properties of exponents and logarithms to sfynglgebraic expressions.

Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during
problem solving); Science (problem solving, sciéntiotation and applications); Social
Studies (reading and interpreting graphs, econamyptications)

Technology:8.1A.3 — Construct a spreadsheet, enter datanatigematical or logical
functions to manipulate and process data, genehates and graphs, and interpret the

results.

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

13



Career: 9.1 B2, 9.1 B4,9.1 B5,9.2 A1-4,9.2B2-3,9P-Z, 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period,
the instructor will explain his / her grading prdaees to the class.] Students will earn a grade fo
each marking period, midterm exam, and the finahex 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 wikege, with the midterm being
worth half the value of the marking period.

MINIMUM PROFICIENCY

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

Have a grade of 65% or greater when the 4th mank@nogpd grades and the exam grades
calculated.

are

Grades are calculated as follows:

A) 85 —90% Tests / Quizzes / Projects

B) 10 -15% Other Assessments (homework, class vimmtigbook, etc.)

14
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DISCRETE MATHEMATICS
Content: Discrete Mathematics

Mission: Through mathematics, students communicatanake connections, reason, and
represent the world quantitatively in order to poseand solve problems.

Course Description:Discrete Mathematics. Appropriate technology, frmmnipulatives to
calculators, will be used regularly for instructiand assessment.

Big Idea: Discrete Mathematics consists of tools and stratefyir 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 pow
in a weighted voting election process.
Students will apply the different

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|

in a minimum cost spanning tree.

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.

Students will use Kruskal's algorithm tp

Students will find the optimal solution to

er

apportionment methods to assign seats to -

How do people analyze information t
make a good and fair decision?
What are the advantages and
disadvantages of the different electio
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 on
How does a population determine it h
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 path
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

NS

p?
as

[72)

probability?
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New Jersey Core Content Curriculum Standards Unpackd: 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 te@allnumbers.
3. Develop conjectures and informal proofs ofgemies of number systems and sets of
numbers.
B. Numerical Operations
1. Extend understanding and use of operatio real numbers and algebraic procedures.
C. Estimation
1. Recognize the limitations of estimation, asskssmount of error resulting from
estimation, and determine whether the error isiwiltcceptable 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 significaritsdig

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 reasonableoktig 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 geneatdeatid draw conclusions about large
groups
o] Advantages/disadvantages of sample selection meifgogl, 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 hateds displayed)
o] Statistical claims based on sampling

3. Design a statistical experiment, conduct the expnt, and interpret and communicate {

17
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outcome.
4. Estimate or determine lines of best fit (orves of best fit if appropriate) with technology
and use them to interpolate within the raoigihe data.
5. Analyze data using technology, and use stedisterminology to describe conclusions.

o] Measures of dispersion: variance, standard dewiatiotliers

o] Correlation coefficient

o] Normal distribution (e.g., approximately 95% of g@mple lies between
two standard deviations on either side of the mean)

B. Probability
2. Use concepts and formulas of area to calcglbenetric probabilities.
3. Model situations involving probabilityith simulations (using spinners, dice, calculator
and computers) and theoretical modeld,solve problems using these models.
4. Determine probabilities in complex ations.
o] Conditional events
0 Complementary events
o] Dependent and independent events
5. Estimate probabilities and make préalict based on experimental and theoretical
probabilities.
6. Understand and use the "law of large numbghst experimental results tend to approg
theoretical probabilities after a large nembf trials).

C. Discrete Mathematics — Systematic Listing aodr@ing
2. Apply the multiplication rule of counting @omplex situations, recognize the difference
between situations with replacement andaitlieplacement, and recognize the
difference between ordered and unorderedtoaysituations.
3. Justify solutions to counting problems
4. Recognize and explain relationships invohiogbinations and Pascal’s Triangle, and
apply those methods to situations involyangbability.

D. Discrete Mathematics—Vertex-Edge Graphs anadigms
1. Use vertex-edge graphs and algorithmic thinkingepresent and solve practical problem|

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 meetingsilshbe scheduled to avoid
conflicts) using graph coloring

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

1. Explore strategies for making fair decisions.
o] Combining individual preferences into a group diecige.g., determining
winner of an election or selection process)
o] Determining how many Student Council representateach class (9th,
10th, 11th, and 12th grade) gets when the classesimequal sizes
(apportionment)

U7

[72)
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New Jersey Core Content Curriculum Standards Urgghcrocess

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, inguand discovery.
2. Solve problems that arise in mathematics andharacontexts (cf. workplace readiness
standard 8.3).
0 Open-ended problems
o Non-routine problems
0 Problems with multiple solutions
0 Problems that can be solved in several ways
3. Select and apply a variety of appropriate probseining strategies (e.g., "try a simpl
problem" or "make a diagram") to solve problems.
4. Pose problems of various types and levels oicditfy.
5. Monitor their progress and reflect on the proa#dbeir problem solving activity.

Communication
1. Use communication to organize and clarify theattmematical thinking.
R Reading and writing
R Discussion, listening, and questioning
2. Communicate their mathematical thinking coheyeatid clearly to peers, teachers, and
others, both orally and in writing.
3. Analyze and evaluate the mathematical thinking strategies of others.
4. Use the language of mathematics to expredsameattical ideas precisely.

Connections

1. Recognize recurring themes across mathematicadiths (e.g., patterns in number,
algebra, and geometry).

2. Use connections among mathematical ideas to iexptacepts (e.g., two linear equation
have a unique solution because the lingsréygresent intersect at a single point).

3. Recognize that mathematics is used in a varietpmtexts outside of mathematics.

4. Apply mathematics in practical situations anatimer disciplines.

5. Trace the development of mathematical concepstime and across cultures (cf. world
languages and social studies standards).

6. Understand how mathematical ideas interconnatbaitd on one another to produce
coherent whole.

Reasoning

1. Recognize that mathematical facts, procedurebclkanmms must be justified.

2. Use reasoning to support their mathematical csimwhs and problem solutions.

3. Select and use various types of reasoning ankatigof proof.

4. Rely on reasoning, rather than answer keys, &gacbr peers, to check the correctnes
their problem solutions.

5. Evaluate examples of mathematical reasoning atefrdine whether they are valid.

Representations

er

[72)

5 of

1. Create and use representations to organizerd,eand communicate mathematical ideas.
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o Pictorial representations (e.g., diagrams, chartg&bles
0 Symbolic representations (e.g., a formula)
o Graphical representations (e.g., a line graph)
2. Select, apply, and translate among mathemagpeesentations to solve problems.
3. Use representations to model and interpresiphly social, and mathematical phenomen

F. Technology
1. Use technology to gather, analyze, and communicathematical information.
2. Use computer spreadsheets, software, and grapiftiliies to organize and displg
guantitative information.
3. Use graphing calculators and computer softwaievestigate properties of functions a
their graphs.
4. Use calculators as problem-solving tools (eqgexXplore patterns, to validate solutions).

0

Yy

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-ligaproblems
Use the Fundamental Counting Principle, combinatimd permutations to count the
number of ways an event can happen
Find theoretical and experimental probabilities
Find the probability of dependent and independeahts
Calculate probability using normal distributions

Use the composition of functions to model and spinablems.

20



Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations
during problem solving); Science (problem solvisggentific notation and applications);
Social Studies (reading and interpreting graphsnemic applications)
Technology:8.1A.3 — Construct a spreadsheet, enter datanatigematical or logical
functions to manipulate and process data, genehates and graphs, and interpret the
results.

Character Education: (Core Values-Honesty, Respect, Responsibility dkiess, Service

Career: 9.1 B2,9.1 B4,9.1B5,9.2 A1-4,9.2B2-3,92-Z 9.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

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

follows:

A) 20% for each marking period

B) 10% for the midterxaen

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

MINIMUM PROFICIENCY

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

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

Grades are calculated as follows:

D) 85 —90% Tests / Quizzes / Projects

E) 10 -15% Other Assessments (homework, class waitiebook,

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 PrdeGlus, Honors Pre-AP
Calculus

Mission: Through mathematics, students communicatanake connections, reason,

and represent the world quantitatively in order to pose and solve problems.

Course Description: Pre-Calculus provides students a study of trigoripmeadvanced functions,
analytic geometry, and data analysis in prepardtortalculus. Applications and modeling should
be included throughout the course of study. Appater technology, from manipulatives to
calculators, should be used regularly for instarcnd assessment.

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

Enduring Understandings: Essential Questions:

The learner will use relations and - What factors can be used to determine

functions to solve problems. whether an analytic or graphical stratepy

Relations and functions can be IS most advantageous in solving a

represented numerically, graphically, problem?

algebraically, and/or verbally. - Why are relations and functions

The properties of functions and function represented in multiple ways?

operations are used to model and analyze - How are the properties of functions ang

real-world applications and quantitative functional operations useful?

relationships. - How do trigonometric and circular

The characteristics of trigonometric and functions model real-world problems

circular functions and their and their solutions?

representations are useful in solving - How are the circular functions related {o

real-world problems. the trigonometric functions?

Connections among the six - How are the six trigonometric and

trigonometric and circular functions are circular functions related to each otherf?

a result of their properties. - How do trigonometric and circular

The characteristics of rational functions functions model real-world problems

and their representations are useful in and their solutions?

solving real-world problems. - How do rational functions model real-

The characteristics of exponential and world problems and their solutions?

logarithmic functions and their - How do exponential functions model

representations are useful in solving real-world problems and their solutiong?

real-world problems. . How do logarithmic functions model
real-world problems and their solutiong?
How do sequences and series model
real-world problems and their solutiong?
How is the binomial theorem applied?
How can analytic and graphical methogs
be used to support each other in the
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solution to a problem?
How does the graph of a given functiof
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 naturg
of sequences generate formulas and
effect applications of sequences and
series?

New Jersey Core Content Curriculum Standards: Unpaking 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 bensystem to all real numbers.
2. Compare and order rational iaradional numbers.
3. Develop conjectures and infdrpraofs of properties of number systems and dets ¢
numbers.
B. Numerical Operations
1. Extend understanding and usgpefations to real numbers and algebraic procedur
2. Develop, apply, and explain imoeis for solving problems involving rational and
negative exponents.
4. Understand and apply the lafvaxponents to simplify expressions
involving numbers raised taveos.

D

7]

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 regméeseal-world situations and objects and to solve
problems using those modelg.( use Pythagorean Theorem to decide whether af
object can fit through a deay).
4. Use reasoning and some forprodf 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 foemub represent and analyze sequences and series
2. Develop an informal notionliafit.
3. Use inductive reasoning tarf@eneralizations.
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B. Functions and Relationships
1. Understand relations and fundiand select, convert flexibly among, and use uario
representations for them, idotg equations or inequalities, tables, and graphs.
2. Analyze and explain the generapprties and behavior of functions of one variable
using appropriate graphing textbgies.
Slope of a line or curve
Domain and range
Intercepts
Continuity
Maximum/minimum
Estimating roots of equations
Intersecting points as solutions of systems of ggus
Rates of change
3. Understand and perform transfaiona on commonly-used functions.
Translations, reflections, dilations
Effects on linear and quadratic graphs of paranwtanges in equations
Using graphing calculators or computers for momaglex functions
4. Understand and compare the ptigseof classes of functions, including exponential
polynomial, rational, and tnigmnetric functions.
Linear vs. non-linear
Symmetry
Increasing/decreasing on an interval

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

Linear, quadratic, exponential, periodic (sine aosine), and step
functions (e.qg., price of mailing a first-clasgéetover 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 econonfiesluding
Compound interest)

2. Analyze and describe how a changa 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 methodolve equations and inequalities.
Linear equations — algebraically
Quadratic equations — factoring (when the coeffic@ » is 1) and using
the quadratic formula
All types of equations using graphing, computed graphing calculator
techniques

3. Judge the meaning, utility, a@dsonableness of the results of symbol manipukgtion

including those carried out bgtinology.
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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 probdstwing, inquiry, and discovery.

2. Solve problems that arise in raathtics and in other contexts (cf. workplace resshn
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 ofrappiate problem-solving strategies (e.g., "tryraer
problem" or "make a diagram")ptdve problems.
4. Pose problems of various typaklanels of difficulty.
5. Monitor their progress and refflec the process of their problem solving activity.
B. Communication
1. Use communication to organize eadfy their mathematical thinking.
Reading and writing
Discussion, listening, and questioning

2. Communicate their mathematicadkimg coherently and clearly to peers, teacherd, g
others, both orally and in wrgi

3. Analyze and evaluate the math&rakthinking and strategies of others.

4. Use the language of mathematiexpress mathematical ideas precisely.
C. Connections

1. Recognize recurring themes a&cmathematical domains (e.g., patterns in number,
algebra, and geometry).

2. Use connections among matheiatieas to explain concepts (e.g., two linear
equations have a unique sahutiecause the lines they represent intersectiagke s
point).

3. Recognize that mathematics éxlus a variety of contexts outside of mathematics.

4. Apply mathematics in practicéligtions and in other disciplines.

5. Trace the development of math@rabconcepts over time and across cultures (cf.
world languages and social istsidtandards).

6. Understand how mathematicalsdaterconnect and build on one another to produd
coherent whole.

D. Reasoning

1. Recognize that mathematicalsigotocedures, and claims must be justified.

2. Use reasoning to support theithrematical conclusions and problem solutions.

3. Select and use various typegasoning and methods of proof.

4. Rely on reasoning, rather thaswaer keys, teachers, or peers, to check the ¢oess
of their problem solutions.

5. Make and investigate mathematioajectures.
Counterexamples as a means of disproving conjecture
Verifying conjectures using informal reasoning oogds.
6. Evaluate examples of mathemhbtaasoning and determine whether they are valid.
E. Representations

1. Create and use representationgganize, record, and communicate mathematicabid

Pictorial representations (e.g., diagrams, chartgbles
Symbolic representations (e.g., a formula)

Graphical representations (e.g., a line graph)
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2. Select, apply, and translate agnoathematical representations to solve problems.

3. Use representations to modeliatedpret physical, social, and mathematical
phenomena.

F. Technology

1. Use technology to gather, analgrel communicate mathematical information.

2. Use computer spreadsheets, sdtvaad graphing utilities to organize and display
quantitative information.

3. Use graphing calculators and aaiempsoftware to investigate properties of funddion
and their graphs.

4. Use calculators as problem-sgj\tools (e.g., to explore patterns, to validateiohs).

5. Use computer software to make\ardy conjectures about geometric objects.

6. Use computer-based laboratorfgrtelogy for mathematical applications in the sceng

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; describertwmilts algebraically and geometrically.
Use the relations and functions to model and spheblems; justify results.
a) Solve using tables, graphs, and algebraic priegert
b) Interpret the constants and coefficients in iwatext of the problem.
Use trigopnometric and inverse trigonometric funasido 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 respegieriod, amplitude, and vertical
and horizontal shifts.
e) Develop and use the law of sines and the lavosihes.
f) Develop and use area formulas for triangles
For sets of data, create and use calculator-gestenaddels of functions.
a) Interpret the constants, coefficients, and bastee context of the data.
b) Check models for goodness-of-fit; use the mopt@miate model to draw
conclusions or make predictions.
Use the composition of functions to model and spinablems.
Use exponential and logarithmic functions to s@geations and interpret graphs
Use properties of exponents and logarithms to siynalgebraic expressions.
Use recursively-defined functions to model and sqdkoblems.
a) Find the sum of a finite sequence.
b) Find the sum of an infinite sequence.
c) Determine whether a given series converges @rges.
d) Translate between recursive and explicit repiasiens.
Explore the limit of a function graphically, numeally, and algebraically.

Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during
problem solving); Science (problem solving, scigntotation and applications); Social
Studies (reading and interpreting graphs, econamyptications)

Technology:8.1 A3 Construct a spreadsheet, enter data, ugematical or logical
functions to manipulate and process data, genehateds and graphs, and interpret the

results.

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

TRIGONOMETRY WITH ALGEBRAIC FUNCTIONS SCOPE AND
SEQUENCE

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

First Quarter NJCCCS
Chapter 1
Section 1.1 Relations and Functions 41.A.1;43.B2A.1;45.A.2; 45.A.3;

4.5.A.5;45A4,45B.1;45.B.2; 45.B.3;
45B.4:45.C.1,45.C.2,45.C.3;4.5.C4,
4.5.D.1;45.D.2;45.D.4,45E.1

Section 1.2 Composition of Functions 4.3.B.2; 4.8:D,4.3.D.1; 4.5.A.1; 4.5.A.2;
45A.3;45A4;45A5;45B.1; 45.B.2;
4.5.B.3;4.5.B.4; 45.C.1; 4.5.C.2; 4.5.C.3;
4.5.C.4;45.D.1;45.D.2;45.D.4;45.E.1

Chapter 3

Section 3.1 Symmetry and Coordinate Graphs 424831D.3; 4.5.A.1; 45.A.2; 45.A.3;
45A.4;,45.A545B.1;45.B.2; 45.B.3;
45B.4;45.C.1;45.C.245.C.3;4.5.C.4;
45D.1;45.D.2;45.D.4;45E.1;45.F.1;
45F.4

Section 3.2 Families of Graphs 42B.1;4.3.B.3-3;@2; 4.4.A.4; 4.5.A.1;
45A.2;45.A3;45.A.4;45.A5,45B.1;
45B.2;45.B.3;45.B.4;45.C.1; 4.5.C.2;
45.C.3;45.C.4;45.D.1;45.D.2; 4.5.D.4;

45E.1;45.F.3

Chapter 5

Section 5.1 Angles and Degree Measure 4.2.D.1, £545.A.3; 4.5.A.4; 4 5.A5;
45B.1;45.B.2; 45.B.3; 4.5.B.4; 45.C.1;
45.C.2;45.C.3;45.C4;45D.1;45.D.2;
45D.4;45E.1

Section 5.2 Trigonometric Ratios in Right 4.2.E.1;4.3.D.3: 45.A.2; 4.5.A.3; 45.A.4;

Triangles 45A.5;45B.1;45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C4;45.D.1;
45.D.2;45.D.4;45.E.1; 45.F.1;, 45.F.4;
45A.1

Section 5.3 Trigonometric Functions on the 45 M4.5.A.2; 45A.3;45A.4; 4.5.A.5;
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Unit Circle (Should be supplemented to inclu
radians)

1d4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
45.D.2;45.C3;45.C4;45.D.1;,4.5.D.2,
45.D.4,45.E.1

Section 5.4 Applying Trigonometric Functions

42;HAB.A.1;45A.2,45A3;,45A4,
4.5.A.5;45.B.1, 4.5.B.2; 4.5.B.3; 4.5.B.4,
45.D.1,4.5.D.2;45.C.3;4.5.D.4,4.5.D.1;

b

45.D.2,45.D.4,4.5.E.1

Second Quarter

NJCCCS

Section 5.5 Solving Right Triangles

4.2.E.1;45MADB.A2;,45A3;45 A4,
4.5.A.5;45B.1,4.5.B.3; 45.B.4; 45.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D.4,45.E.1,45.D.5

Section 5.6 The Law of Sines

42.A1,42E.1;45,4.5A.2;,45A3;
45.A.4;45A5;45B.1;45.B.2; 45.B.3;
45B.4,45.C.1,45.C.2;45.C3;4.5.C4,
45.D.1,4.5.D.2;45.D.4;45.E.1; 4.5.C.6;
4.2.A3

Section 5.7 The Ambiguous Case for the Lay
of Sines

v4.2.E.1; 4.2.A.3; 45.A.1; 4.5.A.2; 45.A.3;

45A.4;45A5;45B.1;4.5B.2;45.B.3; 4.b.
B.4;45.C.1;45.C.2;45.C.3;4.5.C4; 4.5.
D.1,4.5.D.2,4.5.D.4,45E.1

Section 5.8 The Law of Cosines

4.3.D.3;45.A1,AB 45A.3;45A.4
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2;45.D.4;,45.E.1;45.F.1; 45.F .4,
4.5.F.6

Chapter 6

Section 6.1 Angles and Radian Measure

4.2.D.1;, 454A5.A.2; 4.5.A.3; 4.5.A .4,
4.5.A.5;45.B.14.5.B.2; 4.5.B.3; 4.5.B.4;
45.C.1,45.C.2;45.C3;45.C4,45.D.1,;
45.D.2,45.D.4,45E.1

Section 6.3 Graphing Sine and Cosine
Functions

45.C.6;4.5A.1;45.A.2;45A3; 45 A4,
45.A5;45B.1;45.B.2;45.B.3; 4.5.B .4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,;
4.5.D.2;45.D.4,45.E.1;45D5

Section 6.4 Amplitude and Period of Sine an
Cosine Functions

04.5.A.1; 45.A.2; 45.A.3; 45.A4; 45A5;
45.B.1,45.B.2;45.B.3;45.B.4;45.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D.4,45.E1

Section 6.5 Translations of Sine and Cosine
Functions

43.D.3;45.A.1;45.A2;45A.3; 45 A4,
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B .4,
45.C.1,45.C.245.C3;45.C4,45.D.1,
45.D.2,45.D.4,45.E.1;45.F.1;45.F5

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

45.F.2;45A.1;45A.2,45A3;,45A.4;
hg.5.A.5; 4.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,

45.D.2,45.D.4,45E.1

3
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Third Quarter

| NJCCCS

Chapter 7

Section 7.1 Basic Trigonometric ldentities

4.2.M%.A.1;45.A.2,45.A.3; 45.A4,
4.5.A.5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.145.C.2;45.C3;45.C4,45.D.1,
45.D.2,4.5.D.4,4.5.E.1,4.5.D.5

Section 7.2 Verifying Trigonometric Identities

4.24A4.3.D.3; 45.A.1;45.A.2; 4.5.A3;
45.A4;45A5;45B.1;45.B.2; 45.B.3;
45.B.3;45.B.4;45.C.1;45.C.2;45.C.3;
45.C4,45.D.1;45.D.2;45.D.4, 45.E.1;
45.F.1;45F4

Section 7.3 Sum and Difference ldentities

45.A.542,45A3;45A5;45B.1;
45.B.2;45.B.3;45.B.4;45.C.1;45.C.2;
45.C3,45.C4,45D.2;45D4,45E.1

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

45A.1;45A2,45A3;45A4;45A5;
45.B.1,45.B.2,45.B.3;45.B.4;4.5.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D4,45. E1

Section 7.5 Solving Trigonometric Equations

45.ME5.A2;,45A3;45A.4;45A5;
45.B.1;45.B.2;45.B.3;45.B.4;4.5.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D.4,45.E1

Chapter 11

Section 11.1 Real Exponents

4.1.B.2;4.1.B.4;,48.A3.D.3; 4.5.A.2;
45.A.3;45A.4;,45A5;45B.1;45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.C.2;45.C.3;
45.C4,45.D.1;45.D.2;45D.445.E.1;
45.F.1;,45F4;45A1

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

#A.1.A.2,43.C.2;43.D.3;45.F.1, 45 F.4
45.A.2;45A3,45A4;45A5;45B.1,
45.B.2;45.B.3;45.B.4;45.C.1;45.C.2
45.C.3;45.C4,45.D.1;45.D.2;, 45.D.4,
E.1;45A1

Section 11.3 The Number e

4.1.B.1;4.1.B.4,45.A.8,A.3;, 45A.4;
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,;
45.D.2,45.D.4,45E.1;45A1

Section 11.4 Logarithmic Functions

45A.2;45.MF.A4,45A5;45B.1,
45.B.2;45.B.3;45.B.4;45.C.1;45.C.2; 45.
C.3;45.C4;,45.D.1;45.D.2;45.D.4; 4.5.H
4.5.D.3

iA-U'I

Section 11.5 Common Logarithms

4.1.B.2;4.1.B.4,A% 4.5A.3;,45 A4,
45.A5;45B.1;45.B.2;45.B.3; 4.5.B.4,
45.C1,45.C2,45.C3,45.C4,45D.1,4
D.2;45.D4,45.E.1;,45A1

5.

Section 11.6 Natural Logarithms

41.B.1;4.1.B.3,A2;, 45.A.3; 45.A.4,

45.A5;45.B.1;45.B.2,45.B.3;4.5.B.4,
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45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,45D.4,45E.1;45A1

Chapter 12

Section 12.1 Arithmetic Sequences and Seri

ps 4.34/61A.1; 4.5.A.2; 4.5.A.3; 4.5.A 4,

4.5.A.5;45.B.1;,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,;
45.D.2,4.5.D.4,45.E.1

Section 12.2 Geometric Sequences and Seri

es 4.3AA8.1.1;45.A.2; 4.5.A.3; 4.5.A.4;
45A5;45.B.1;45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C.4;45.D.1;
45D.2;45.D.4;45.E.1

Section 12.3 Infinite Sequences and Series

4.3431A.2; 45.A.1; 45.A.2; 45.A3;
45.A4;45A5;45B.1;45.B.2; 45.B.3;
45B.4,45.C.1,45.C.2;4.5.C.3;4.5.C4,
45.D.1,4.5.D.2,;45.D0.4;45.E.1

Fourth Quarter

NJCCCS

Chapter 12

Section 12.5 Sigma Notation and the nth Te

m  4.34A3.A.1; 45.A.2,45A.3. 45A4,
4.5.A5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,45.D.4,45E.1

Section 12.6 The Binomial Theorem

43.A.2;45.A5.A.2;45A.3;45A.4;
4.5.A5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2;45.D.4,45E.1

Chapter 3

Section 3.5 Continuity and End-Behavior

42.A.1,8.3;45.F.3;45A.1;, 45.A.2;
45.A3;,45A.4;,45A5;45B.1;,45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.C.2;45.C.3;
45.C4,45.D.1;45.D.2,45.D.4,45E.1

Section 3.6 Critical Points and Extrema

4.1.B.3;A4.2,43.B.2;45.F.3;45A.1,;
45.A.2;45A3;45A.4,45A5;45.B.1,
45B.2;45.B.3;45.B.4;45.C.1;,45.C.2
45.C3;45.C4,45D.1,45.D.2;45.D.4,
45.E.1

Chapter 15

Section 15.1 Limits

45.A.1;,45.A2;45A3; 454A45.A5;
45B.1;45.B.2,45.B.3; 45.B.4; 45.C.1,
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D4,45E.1;43.A2

Section 15.2 Derivatives and Antiderivatives

45MDB.A.2;45A3;45A.4;45A5;
45.B.1,45.B.2,45.B.3;45.B.4;45.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D.4;45E.1

Chapter 13
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Section 13.1 permutations and Combinations 41AM3B.2;45A.1;45.A.2; 45A.3;
45A.4,45.A5;45B.1;45B.2; 45.B.3;
45B.4;45.C.1;45.C.2;45.D.3; 4.5.C.4;
45D.1;45.D.2;45.D.4;45E.1

Section 13.2 Permutations with Repetitions | 4.3.B.2; 4.3.D.1; 4.5.D.4-6; 4.5.B.2; 4.5.A.1;
and Circular Permutations 45A.2;45.A.3;45.A.3;45A.4; 45.A.5;
45B.145.B.2;45.B.3;45.B.4;45.C.1;
45.C.2;45.C.3;45.C.4;45.D.1;45.D.2;
45D.4;45.E.1

Section 13.3 Probability and Odds 4.3.B.2;45.0.4:8.D.1; 4.5.B.2; 4.5.A.1;
45A.2;45A3;,45A.4;45A5;45B.1;

45B.2;45B.3;45.B.4;45.C.1; 45.C.2;

45.C.3;45.C4;,45D.1;45.D.2; 45.D.4;
45.E.1

Section 13.4 Conditional Probability 4.3.B.2; 4.5B; 4.3.D.1; 4.5.B.2; 4.5.A.1;
45A.2;45A3;,45A.4;45A5;45B.1,

45B.2;45B.3;45.B.4;45.C.1; 45.C.2;

45.C.3;45.C4;45.D.1;45.D.2; 45.D.4;

45E.1
Section 13.6 The Binomial Theorem and 4.3.B.2; 45.D.4-6; 4.3.D.1; 45.B.2; 4 5.A.1;
probability 45.A.2;45.A.3;45.A.4;45A5; 45.B.1;

45.B.2;45.B.3;45.B.4;45.C.1;45.C.2
45.C.3;45.C4,45D.1,45.D.2;45.D.4,
45.E1

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, studentist exhibit proficiency in the topics described
below.

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period
the instructor will explain his / her grading prdoees to the class.] Students will earn a grade
each marking period, midterm exam, and the finahex 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 Fuans for the year with the minimum grade of
“D”, a student must:

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

Description of Course: This course is designed for the math student campléAdvanced
Algebra Il or excelling in Algebra Il. Upon sucsésl completion of this course, the student will
be prepared for Calculus. Advanced Pre-Calculusigges a rigorous, in-depth analysis of
functions and their graphs both algebraically araphically. The emphasis of the course is upon
pre-calculus topics, such as trigonometric andritiaic functions. The properties of arithmetic
and geometric sequences will be explored. An éhutotion to Calculus topics such as limits,
continuity, and the derivative of polynomial furmis 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 41.A1;43.B2A.1;45A.2; 45 A.3;

45.A5;45A4,45B.1;45.B.2; 45.B.3;
45B.4:45.C.1;45.C.2;45.C.3;4.5.C4;
45.D.1;4.5.D.2;45.D.4; 45E.1

Section 1.2 Composition of Functions 43B.2;4.8:6.4.3.D.1; 45.A.1; 4.5.A.2;
45A.3;45A.4;,45.A5;45B.1; 45B.2;
45B.3;45.B.4;45.C.1;45.C.2; 45.C.3;
45.C.4;45.D.1;45.D.2;45.D.4; 45.E.1

Section 1.3 Graphing Linear Equations 43.B.1;45.A5A.2; 45A.3; 45 A4,
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C.4;45.D.1;
4.5.D.2;45.D.4;45.E.1

Section 1.4 Writing Linear Equations 4.3.B.1;4.3.M5A.2;45A.3; 4.5A.4:
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2: 45.C.3;45.C.4;45.D.1;
4.5.D.2;45.D.4;45.E.1

Section 1.5 Writing Equations of Parallel and 4.2.A.2; 4.3.D.1; 4.5.A.2; 4.5.A.3; 4.5.A .4,
Perpendicular Lines 45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C.4;45.D.1;
4.5.D.2;45.D.4;45.E.1

Section 1.8 Graphing Linear Inequalities 43.C.3;B2;45A.1;,45A2;,45A3;
45.A.4;45A5;45B.1;45B.2; 45.B.3;
45.B.4;45.C.1;45.C.2;45.C.3;45.C.4;
4.5.D.2;45.D.4;45.E.1

Chapter 1
Section 1.6 Modeling Real-World Data with | 4.1.A.1; 4.3.B.2; 4.5.A.1; 45.A.2; 4.5.A.3;
Linear Function 45A.4;45A5;45B.1;45.B.2; 45.B.3;

4.5.B.3;45.B.4,45.C.1,45.C.2;45.C.3;
4.5.C4;45.D.2;45.D4,45E.1

Section 1.7 Piecewise Functions 4.3.B.1; 4.4 A8M1; 4.5.A.2; 45A.3;

45A.4;45A5;45B.1;45.B.2; 45.B.3;
45B.4;45.C.1;45.C.2;45.C.3;4.5.C.4;
45D.1;45.D.2;45.D.4; 45.E.1; 4.5.D.6
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Chapter 3

Section 3.1 Symmetry and Coordinate Graph

S 4.24231D.3; 4.5.A.1; 45.A.2; 45.A.3;
45A.4;,45A5;45B.1;45.B.2; 45.B.3;
45B.4;45.C.1;45.C.2;45.C.3;4.5.C.4;
45D.1;45.C.2;45.D.4;45E.1; 45.F.1;
45F.4

Section 3.2 Families of Graphs

4.2B.1;,4.3.B.3-3,@.2; 4.4 A4, 45.A1;
45.A.2;45A3;45A4,45A5;45.B.1,
45B.2;45.B.3;4.5.B.4;45.C.1;45.C.2;
45.C.3;4.5.C4,45.D.1;45.D.2; 45.D.4,
45.E.1;45.F.3

Section 3.4 Inverse Functions and Relations

4.3451A.1; 4.5.A.2; 4.5.A.3; 4.5.A 4,
4.5.A.5;45.B.1;, 45.B.2; 4.5.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1;
45.D.2,45.D.4,45.E.1,45.D.6

Section 3.7 Graphs of Rational Functions

42.A3,@1;45A1,45A2,45A3;
45.A.4;,45A5;45B.1;45.B.2; 45B.3;
45B.4;45.C.1,45.C.2;45.C.3;4.5.C4;
4.5.D.1,4.5.D.2;4.5.D0.4; 45 E.1

Chapter 4

Section 4.8 Modeling Real-World Data with
Polynomial Functions

44A.4,45E.3;,45F.2;,45A1;45A.2;
45.A.3;45A.4;45A5;45B.1;,45.B.2,
45B.3;45.B.4;45.C1;45.C2;,45.C3;
4.5.C4,45.D.1;45.D.2;45.D4,45E.1

Chapter 5

Section 5.1 Angles and Degree Measure

45A.1; £5#A5.A.3; 4.5.A.4; 4.5A5;
45B.1;45.B.2;45.B.3;45.B.4;4.5.C.1;
45.C.2;45.C3;,45.C4;45.D.1,45.D.2;
45.D4;45.E1

Chapter 6

Section 6.1 Angles and Radian Measure

45A1; 425M5.A3;,45A4,45 A5
45.B.1;45.B.2;45.B.3; 4.5.B.4;, 45.C.1;
45.C.2;45.C3;45.C4;45.D.1,45.D.2;
45.D.4,45.E1

Chapter 5

Section 5.2 Trigonometric Rations in Right
Triangles

43.D.3;45.F.1,45F.4,45A1;,45A.2;
45.A.3;45A4,45A5;45BH.1;45.B.2;
45B.3;45.B.4;45.C1;45.C2;,45.C3;
45.C4,45D.1;45.D.4,45E.1

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

45.A.1;,45A2,45A3;45A4,45A5

dé.5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
45.C.2,45.C3;45.C4;45D.1,45.D.2;
45.D4;45.E1

Section 5.4 Applying Trigonometric Functions

42HB.A1;,45A.2;45A3;45A.4;
45.A5;45B.1;45.B.2;45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,

b

4.5.D.2;45.D.4,45E.1

Second Quarter— Chapter 5
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Section 5.5 Solving Right Triangles

42.E.1;45MAB.A2;45A3;, 45 A4,
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45.A5;45B.1;45B.3;45.B.4;,45.C.1;
45.C.2;45.C3;,45.C4;,45.D.1;45.D.2,
45.D.4,45.E.1,45.D.5

Section 5.6 The Law of Sines

42.A1;42E.1;45,45A.2,45A3,
45.A4;45A5;45B.1;45.B.2; 45.B.3;
45.B.4;45.C.1;45.C.2;45.C.3;45.C4;
45.D.1,4.5.D.2;4.5.D.4, 45.E.1:45.C.6

Section 5.7 The Ambiguous Case for the Lg
of Sines

wt.2.E.1;,4.2.A3;45A1;,45A2;45A3;

45.A4;45A5;45B.1;45.B.2,45.B.3; 4.5.
B.4;4.5.C.1;45.C.2;45.C3;4.5.C4,;45.D.

45.D.2,45.D.4,45.E.1

Section 5.8 The Law of Cosines

4.3.D.3;45.F.1;F6 45.F.6;45.A.1,
45.A.2;45A3,45A.4;45A5;45B.1;
4.5.B.2;45.B.3;45.B.4;45.C.1;45.C.2;
45.C.3,;45.C4;,45.D.1;45.D.2; 45.D.4,
45.E.1

Chapter 6

Section 6.3 Graphing Sine and Cosine
Functions

4.5.C.6;4.5.D.5;45A.1;45A2;,45A3;
45.A.4;45A.5;45B.1,45.B.2; 45.B.3,
4.5.B.4;45.C.1;45.C.2;45.C.3;4.5.C4;
4.5.D.1;4.5.D.2;45.D.4,45.E.1

Section 6.4 Amplitude and Period of Sine an
Cosine Functions

04.5.A.1;45A.2;45A3;45A.4;45A5;

45.B.1;45.B.2;45.B.3;45.B.4,4.5.C.1;
45.C.2;45.C3;,45.C4;,45.D.1;45.D.2,
45.D4;45.E1

Section 6.5 Translations of Sine and Cosine
Functions

4.3.D.3;4.3.D.3;45.A1,45A2,45A3;
45.A.4;45A.5;45B.1,45.B.2; 45.B.3;
4.5.B.4;45.C.1;45.C.2;45.C.3;4.5.C4;
45.D.1,45.D.2;45.D.4; 45E.1; 45.F.1,
45.F.5

Section 6.6 Modeling Real-World Data with
Sinusoidal Functions

45.A.1;45A2,45A3;45A4;,45A5;
4.5.B.1;45.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2,45.C3;45.C4;45D.1;,45.D.2;
45.D4,45.E.1

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

45.A.1;45A2,45A3;45A4;,45A5;
h5.B.1; 4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.C.1;
45.C.2,45.C3;45.C4;45D.1;,45.D.2;
4.5.D.4,45.E.I; 45.F.2

Section 6.8 Trigonometric Inverses and The
Graphs

r4.5.A1;,45A.2;45.A3;,45A4;,45A5;

4.5.B.1;45.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2,45.C3;45.C4;45D.1;,45.D.2;
45.D4;45.E1

Chapter 7

Section 7.1 Basic Trigonometric ldentities

42.M&E.D5;45A1;,45A2,45A3;
45.A.4;45A.5;45B.1,45B.2;, 45.B.3,
45.B.4;45.C.1;45.C.2;45.C3;45.C4;
4.5.D.1;4.5.D.2;45.D.4,45.E.1

Section 7.2 Verifying Trigonometric Identities

4.20A4.3.D.3;45.A.1; 45.A.2; 45.A3;

45.A4;45.A5;45B.1,4.5.B.2;, 45.B.3,
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45B.4;45.C.1,45.C.2;45.C.3;4.5.C4,
45.D.1,45.D.2;45.D.4;,45.E.1; 45.F.1;
45.F.4

Section 7.3 Sum and Difference Identities

45.A.5,42,45A3,45A4;45A5;
4.5.B.1;45.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2;45.C3;,45.C4;45.D.1;45.D.2,
45.D.4,45.E1

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

45.A.1;45A.2;45A3;45A4,45A5;
4.5.B.1;45.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2;45.C.3;$5.C4;45D.1;45D.2;
45.D.4,45.E1

Section 7.5 Solving Trigonometric Equations

45.MB.A.2;45A3;,45A4,45A5;
4.5.B.1;4.5.B.2; 4.5.B.3; 4.5.B.4; 4.5.D .4,
45.E.1

Third Quarter
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Chapter 10 (Coverage of this chapter may change dependingionkmowledge of incoming

students.)

Section 10.1 Introduction to Analytic Geomet

ry 4.2p4.2.D.1;45.A.1;45A.2;45A.3,;

45.A4;,45A5;45B.1;45B.2;45.B.3;
45B.4;45.C.1;45.C.2;45.C3;45.C4;
4.5.D.1,4.5.D.2,45.D0.4,45.E.1,45.D.3

Section 10.2 Circles

45.D.5;45.A1;,45A2;,A8; 45A4,
4.5.A.5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C1,45.C2;,45.C3;45.C4,45.D.1,
45.D.2,45.D.4,45.E.1

Section 10.3 Ellipses

45.A.1;45A.2;45A3;A8;45A.5;
45B.1;45.B.2,45.B.3; 45.B.4;, 45.C.1,
45.C.2;45.C3;,45.C4,45D.1,45.D.2
D.4;45E.1,;45C5

Section 10.4 Hyperbolas

42.A3;42.C1,45A5 M2, 45A.3;
45.A4;45A5;45B.1;45.B.2; 45.B.3;
45B.4,45.C.1,45.C.2;4.5.C.3;4.5.C4,
45.D.1,4.5.D.2,45.D.4;45E.1

Section 10.5 Parabolas

45.A.1;45A.2,45A8A4, 45A5;
45.B.1;45.B.2,45.B.3; 45.B.4;, 45.C.1,
45.C.3;45.C.4,45D.1;45.D.2; 45.D.4,
45.E.1

Chapter 11

Section 11.1 Real Exponents

4.1.B.2;41.B.4,42.A.3.D.3; 4.5.A.2;
45.A3;,45A.4;,45A5;45B.1;,45.B.2,
45.B.3;45.B.4;45.C.1;45.C.2;45.C.3;
45.C4,45D.1,45.D.2,45.D.445E.1;
45.F.1;45F4

Section 11.2 Exponential Functions (Sketche

only, see #22-31)

#.1.A.2,43.C.2;43.D.3; 45.F.1, 4.5.F .4,

45.A.2;45A3;45A.4;,45A.5;45.B.1,
45B.2;45B.3;45.B.4;45.C.1,45.C.2
45.C.3;45.C4,45D.1;45.D.2,45.D.4,4
E.1l;45.F.1,45F4
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Section 11.3 The Number e

41.B.1;4.1.B.4;45.A.8,A.3; 4.5.A 4,
4.5.A5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,4.5.D.4,45.E.1

Section 11.4 Logarithmic Functions

45A.2;45.MF.A4,45A5;45B.1,

C.3;45.C4;45D.1,45.D.2,45.D.4; 4.5.E
4.5.D.3

45B.2,45.B.3;45.B.4;,45.C.1,45.C.2;45.

i_.\U'I

Section 11.5 Common Logarithms

41.B.2;41.B.4,AME 4.5.A.3;, 4.5.A.4;
45.A5;45B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45D.1;4
D.2;45.D.4,45.E1

5.
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Chapter 12

Section 12.1 Arithmetic Sequences and Series

4.34061A.1; 4.5.A.2; 4.5.A.3;, 4.5.A 4,

4.5.A.5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,45.D.4,45E.1

Section 12.2 Geometric Sequences and Ser

es 43A1K.1,45A.2,45A3;45A4;

4.5.A5;45.B.1,4.5.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;,45.C4,45.D.1,
45.D.2,4.5.D.4,45.E.1

Section 12.3 Infinite Sequences and Series

4.3431A.2; 4.5.A.1;,45.A.2; 45.A3;
45.A4;45A5;45B.1;45.B.2; 45.B.3;
45B.4,45.C.1,45.C.2;4.5.C.3;4.5.C4,
45.D.1,4.5.D.2;45.D0.4;45.E.1

Section 12.5 Sigma Notation and the nth Te

m  4.34A3.A.1; 45.A.2,45A.3. 45A4,
4.5.A.5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,45.D.4,45E.1

Section 12.6 The Binomial Theorem

43.A.2;45.A5.A.2;45A.3;45A.4;
4.5.A.5;45.B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2;45.D.4,45E.1

Section 12.7 Special Sequences and Series
(Optional)

43.C.3,45.C5;45A.1;45A2,45A3;
45.A4;,45A5;45B.1;45B.2;45.B.3;
45B.4,45.C.1,45.C.2;4.5.C.3;4.5.C4,
45.D.1;45.D.2,45.D.4,45E.1

Chapter 3

Section 3.5 Continuity and End-Behavior

42.A1,8.3;,45F.3;45A.1;45A.2;
45.A.3;45A.4;45.A5;45B.1, 45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.C.2;45.C.3;
45.C4,45.D.1;45.D.2;45.D.4,45E.1

Section 3.6 Critical Points and Extrema

4.1.B.3;A4.2,43.B.2;45.F.3;45A.1;
45.A2;45A3;45A.4;,45A)5;45.B.1,
45B.2;45.B.3;45.B.4;45.C.1,45.C.2
45.C3;45.C4,45D.1,45.D.2;45.D.4,

45.E.1

38



Chapter 15
Section 15.1 Limits 45A.1;,45.A.2; 45 A.3; 4 54A4.5.A.5;
45B.1;45.B.2; 45.B.3; 45.B.4; 45.C.1;
45.C.2;45.C.3;45.C.4;45.D.1;45.D.2;
45D.4;45.E.1; 4.3.A.2

Section 15.2 Derivatives and Antiderivatives 45 MBb.A2; 45A.3;,45A.4; 45.A5;
45B.1;45.B.2; 45.B.3; 4.5.B.4; 45.C.1;
45.C.2;45.C.3;45.C4;45D.1;45.D.2;
45D.4;45E.1

Curve Sketching Using Derivatives 45 A1, 45.MF.A.3; 45.A.4; 4. 5.A.5;
45B.1;45.B.2; 45.B.3; 45.B.4; 45.C.1;
45.C.2;45.C.3;45.C4;45D.1;45.D.2;
45D.4;45.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, studentist exhibit proficiency in the topics described
below.

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period
the instructor will explain his / her grading prdoees to the class.] Students will earn a grade
each marking period, midterm exam, and the finahex 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 yatdrthe minimum grade of “D”, a student
must:

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

Description of Course: This course is designed to prepare students foraAdked Placement
Calculus. The emphasis of the course is placedtamics such as functions, analytic
trigonometry, sequences and series. Topics wilaperoached algebraically and graphically.
There is also a study of limits and an introductiorCalculus. The course workload is rigorous
and students should expect at least one hour ofetwonk 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
Graphs of polynomial and rational functions
Descarte’s Rule of Signs
Rational Root Theorem
Intermediate Value Theorem
Factor and Remainder Theorems
Upper and Lower Bounds
Synthetic and Long Division
Vertical, horizontal, and oblique asymptotes
4, Exponentlal & 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 righiatigle
Graphs of Trigonometric functions
Inverse trigonometric functions
Identities
Trigonometric equations
Sum/Difference and multiple-angle formulas
Law of Sines and Cosines
i. Trigonometric form of complex humbers
6. Sequences and Series
Sequences and series
Sums of infinite series — sequence of partialssum
Arithmetic and geometric sequences and series
Counting Principles

S@~oo0oTp
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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

41.A.1;4.3.B.2;45A1,A.3,45A3,
45.A.445A.5;4.5B.14.5.B.2; 4.5.B.3;
45.B.4;45.C.1;45.C.2;45.C.3;45.C4;
4.5.D.1;4.5.D.2;4.5.D.4, 45 E.1

Section 1.2 Graphs of Functions

42.C.1,43.D3M1;4.5A.2,45A3,
45.A4,45A5;45B.1;45.B.2; 45.B.3;
45.B.4;45.C.1;45.C.2;45.C3;45.C4;
45.D.1,45.D.2;45.D.4; 45.E.1; 4.5.F.1,
45.F.4

Section 1.3 Shifting, Reflecting, and Stretchi
Graphs

ng.2.B.1; 4.3.B.3-4; 4.3.C.2; 4.4.A.4; 45.A.1;
45.A.2;45A3;,45A.3;45A4;45A5;
45.B.1;4.5.B.2;45.B.3; 4.5.B.4; 4.5.C.1;
45.C.2;45.C.3;45.C4;45.D.1;45.D.2;
4.5.D.4;45.E.1; 45.F.3

Section 1.4 Compositions of Functions

4.3.B.2;4.8,3.5.D.4-6; 4.3.D.1; 4.5.A.1,
45A.2;45A3;45A3;45A4,45A5;
45.B.1,4.5.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2;45.C3;,45.C4,45.D.1;45.D.2;
45.D4,45.E.1

Section 1.5 Inverse Functions

43.C.1,45.A1ME.45A3;,45A4,
4.5.A.5;45B.1,4.5.B.2; 45.B.3; 4.5.B.4,
45.C.1;45.C.2;45.C3;45.C4;45.D.1;
45.D.2,45.D.4,4.5.E.1,45.D.6

Chapter 2

Section 2.1 Quadratic Functions

41.A.1;43.B.3,A1,45A.2;45A3,
45.A3;45A4,45A5;45B.1;,45.B.2;
45B.3;45B.445.C1,45.C.2,45.C.3,
4.5.C4;45.D.1;45.D.2;45.D4,45.E.1

Section 2.2 Polynomial Functions of Higher
Degree

41.A.1,43.B.2;45.A.1;45.A.2;45A3;
45.A3;45A.4;,45A5;45B.1;,45.B.2;
45B.3;45B.4;45.C.1;45.C.2;45.C.3;
4.5.C4;45.D.1;45.D.2;45.D4,45.E.1

Section 2.3 Real Zeros of Polynomial
Functions

41.A.1,43.B.2;45.A.1;45.A.2;45A3;
45.A3;45A.4;,45A5;45B.1;,45.B.2;
45B.3;45B.4;45.C.1;45.C.2;45.C.3;
4.5.C4;45.D.1;45.D.2;45.D4,45.E.1

Section 2.4 Complex Numbers

41.A.1,43.B.2; 45,A.5A.2; 45A3;
45.A.4;45A.5;45B.1,45B.2; 45.B.3;

4.5.B.4,45.C.1;45.C.2;45.C.3;45.C4,
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45.D.1;4.5.D.2;4.5.D.4; 45E.1

Section 2.5 The Fundamental Theorem of
Algebra

41.A.1,43B.2;45.A.1;45.A.2;45A3;
45.A3;45A4,45A5;45B.1;,45B.2;
45B.3;45B.4;45.C.1;45.C.2;45.C.3;
4.5.C4;45.D.1;45.D.2;45.D.4,45.E.1

Section 2.6 Rational Functions and Asymptd

tes 41t.A3.B.2; 45A.1;45A.2; 45.A.3;
45A.3;45A.4;45.A5;45B.1; 45.B.2;
45B.3;45.B.4;45.C.1; 45.C.245.C.3;
45.C.4;45.D.1;45.D.2;45.D.4; 45.E.1

Section 2.7 Graphs of Rational Functions

41.A3,B2;45A.1;45A.2;,45A3,;
45.A.4;45A.5;45B.1,45B.2; 45.B.3;
45B.4;45.C.1,45.C.2;45.C.3;4.5.C4,
4.5.D.1;45.D.2;45.D.4,45.E.1

Second Quarter— Chapter 3
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Section 3.1 Exponential Functions and their
Graphs

41.A.2;43.C.2;43.D.3;45A1;45A.2;
45.A3;45A3,45A.4;45A5;45B.1;
45.B.2;45.B.3;45.B.4;45.C.1;45.C.2,
45.C.3;45.C4,45.D.1;45.D.2; 45.D.4,
45.E.1;45.F.1,45.F4

Section 3.2 Logarithmic Functions and their
Graphs

45.A.1;45A2,45A3;45A4;,45A5;
45.B.1;45.B.2;45.B.3;45.B.4;,45.C.1;
45.C.2;45.C3;,45.C4;,45.D.1;45.D.2,
4.5.D.4,45.E.1;45.D.3

Section 3.3 Properties of Logarithms

45.A.1; 4.8,4.5.A.3; 4.5.A.4;, 4.5 A.5;
$.5.B.1; 4.5.B.2; 45.B.3; 4.5.B.4; 4.5.C.1;
45.C.2;45.C3;,45.C4;,45.D.1;45.D.2,
4.5.D.4,45.E.1;45D.3

Section 3.4. Solving Exponential and
Logarithmic Equations

45.A.1;45A.2;45A3;45A3;45A4,
45.A5;45B.1;45.B.2;45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4;45.D.1;
45.D.2,45.D.4,4.5.E.1,4.5.D.3

Section 3.5 Exponential and Logarithmic
Models

45.A.1;45A.2;45A3;45A3;45A4,
4.5.A.5;45B.1;,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4;45.D.1;
45.D.2,45.D.4,4.5.E.1,45.D.3
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Chapter 4

Section 4.1 Radian and Degree Measure

45.A.1;, £545.A.3; 4.5.A.3; 4.5.A4;
45A5;$5A5;45B.1;45B.2; 45.B.3;
45B.4;45.C.1,45.C.2;45.C3;4.5.C4,
4.5.D.1;4.5.D.2;45.D.4,45.E.1

Section 4.2 Trigonometric Functions: The U
Circle

nid.5.A.1; 45.A.2;45.A3;45A.3; 45A4,

Section 4.3 Right triangle Trigonometry

45A1;,A2;,45A3;,45A.3.45A.4;
4.5.A5;45B.1;,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4;45.D.1;
45.C.2;45.D.4,45.E.1,4.5.D.5

Section 4.4. Trigonometric Functions of An
Angle

y4.2.E.1;45.A.1,45.A.2; 45.A3;45A3;
45.A4;45A5;45B.1;45.B.2; 45.B.3;
4.5.B.4;45.C.1;45.C.2;45.C3;4.5.C4;
4.5.D.1,4.5.D.2,4.5.D.4; 45E.1

Section 4.5 Graphs of Sine and Cosine
Functions

45.C.6;45.D.5;45A1;,45A2,45A3;
45.A3;45A4,45A5;45B.1;,45.B.2;
4.5.B.3;45.B.4,45.C.1,45.C.2;45.C.3;
45.C4,45.D.1;45.D.2,45D.4,45.E.1

Section 4.6 Graphs of Other Trigonometrig
Functions

45.A.1;45A.2;45A3;45A4,45A5;
4.5.B.1;45.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2,45.C3;45.C4;45D.1;,45.D.2;
45.D.4,45.E.1;45.F.2

Section 4.7 Inverse Trigonometric Function

s 45A45A.2;45A3;45A4,45A5;
4.5.B.1;4.5.B.2;45.B.3; 4.5.B.4, 4.5.C.1,
45.C.2,45.C3;45.C4;45D.1;,45.D.2;
45.D.4,45.E1

Section 4.8 Applications and Models

45.A.1;45M5.A3;,45A3; 45A4,
4.5.A.5;45.B.1;,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C.345.C4;45.D.1,
4.5.D.2;45.D4,45.E.1

Third Quarter
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Chapter 5

Section 5.1 Using Fundamental Identities

4.2.A8;@5;45A1;,45A2;45A3;
45.A3;,45A.4;,45A5;45B.1;,45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.D.2;45.C.3;
45.C4,45.D.1;45.D.2,45D.4,45.E1

Section 5.2 Verifying Trigonometric Identities

4.240A4.3.D.3; 4.5.A.1; 45.A.2; 45.A3;
45.A3;45A4,45A5;458B.1;45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.C.2;45.C.3;
45.C4,45.D.1;45.D.2;45.D.4, 45.E.1;
45.F.1,45F4

Section 5.3 Solving Trigonometric Equations

45.ME5.A.2;45A3;45A3;45A4,
45.A5;45B.1,45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,;
45.D.2,45.D.4,45E.1

Section 5.4 Sum and Difference Formulas

45ALAME45A3;45A3;45A4,
4.5.A.5;45.B.1,4.5.B.2; 45.B.3; 4.5.B.4,
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45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2;45.D.4,45E.1

Section 5.5. Multiple-Angle and Product-Sun

Formulas

45.A.1;45A.2,45A3;45A3; 45A4,
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
45.D.2,45.D.4,45E.1

Chapter 6

Section 6.1 Law of Sines

42.A.1;42.E1,45A5 A1, 45A.2,
45.A3;45A3,45A4;45A5;45B.1,
45B.2;45B.3;45.B.4;45.C.1,45.C.2
45.C.3;45.C.4,45.D.1;45.D.2; 45.D.4,
45.E.1;45.C.6

Section 6.2 Law of Cosines

43.D.3;45F.1,45#8F.6,45A.1,;
45A.2;45A3,45A3;45A4;45A5;
45.B.1;,45.B.2,45.B.3;45.B.4;4.5.C.1;
45.C.2;45.C.3;45.C4;45D.1,45.D.2;
45.D.4,45.E1

Section 6.5 Trigonometric Form of a Comple
Number

X4.5.A.1,45.A.2; 45.A.3; 45.A.3; 4.5.A.4;
45.A5;45B.1;45.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C2;45.C3;,45.C4,45.D.1,
45.D.2;45.D.4,45E.1

Fourth Quarter
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Chapter 9

Section 9.1 Sequences and Series

42.A4;43./01A4;45A.2;45A3,
45.A3;45A4,45A5;458B.1;45.B.2,
45.B.3;45.B.4;45.C.1;45.C.2,45.C.3;
45.D.4,45.D.1;45.D.2;45.D.4,45E.1

Section 9.2 Arithmetic Sequences and Partial4.2.A.4; 4.3.A.1; 4.5.A.1; 4.5.A.2; 45.A.3;

Sums

45.A3;,45A.4;,45A5;45B.1;,45.B.2,
45.B.3;45.B.4;45.C.1;45.C.2,45.C.3;
45.C4,45.D.1;45.D.2;45.D.4,45E.1

Section 9.3 Geometric Sequences and Serig

'S 4.35815.1,45A.2,45.A3,45A3;
45.A4;,45A5;45B.1;45B.2;45.B.3;
45B.4,45.C.1,45.C.2;4.5.C.3;4.5.C4,
45.D.1;45.D.2,45.D.4,45E.1

Section 9.5 The Binomial Theorem

43.A2;45.A8A2,45A3;,45A3;
45.A4;,45A.4;,45A5;45B.1;,45.B.2,
4.5.B.3;45.B.4,45.C.1,4.5.C.2;45.C.3;
45.C4,45.D.1;45.D.2;45.D.4,45E.1

Section 9.6 Counting Principles

4.4.A5;4.4B.48.5;43.A.2,45A1,
45.A.2;45A3;45A3;45A4,45A5;
45B.1;45.B.2,45.B.3; 45.B.4;, 45.C.1,
45.C.2;45.C3;,45.C4,45D.1,45.D.2
45.D.4,45.E1

Chapter 12

Section 12.1 Introduction to Limits

45.A.1;, 45.AL5.A3;45A3;,45A4;
4.5.A.5;45.B.1,4.5.B.2; 45.B.3; 4.5.B.4,
45.C.1,45.C.2;45.C3;45.C4,45.D.1,
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45.D.2,4.5.D.4,45.E.1,43.A.2

Section 12.2 Techniques for Evaluating Limits  4.8;A1.5.A.2; 4.5.A.3; 4.5.A.4; 45.A.5;
45.B.1;45.B.2;45.3; 45.B.4; 45.C.1;
4.5.C.2;45.C.3;45.C.4;45.D.1; 45.D.2;
45.D.4;45.E.1;43.A2

Section 12.3 The Tangent Line Problem 45A.1; 45.A5.A.3; 45A.3; 4.5A.4
4.5.A5;45B.1;45.B.2; 4.5.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C.4;45.D.1;
4.5.D.2;45.D.4;45.E.1;43.A.2

Section 12.4 Limits at Infinity and Limits of | 4.5.A.1; 4.5.A.2; 45.A.3; 4.5.A.3; 4.5.A.4;
Sequences 4.5.A5;45.B.1; 45.B.2; 45.B.3; 4.5.B.4;
45.C.1;45.C.2;45.C.3;45.C.4;45.D.1;
4.5.D.2;45.D.4;45.E.1;43.A2

Section 12.5 The Area Problem 45A.1,45A2;AM5.45A.4; 45.A5;
45B.1;45.B.2; 45.B.3; 45.B.4; 45.C.1;
45.C.2;45.C.3;45.C.4;45D.1;45.D.2;
45.D.4;45E.1; 43.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, studenust exhibit proficiency in the topics describ
below.

4%
o

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking
period, the instructor will explain his / her gnagiprocedures to the class.] Students will eart
grade for each marking period, midterm exam, aedittal exam. Their final grade will be
calculated as follows:

a

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 wighminimum grade of “D”, a student must:

Have a grade of 65% or greater when the 4th maniéniopd grades and the exam grag
are calculated.

e
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Calculus

Content: Calculus

Mission:  Through mathematics, students communicatanake connections, reason, and
represent the world quantitatively in order to poseand solve problems.

Course Description: Calculus is a fourth year math course for studemt® have completed
Advanced Pre-Calculus or Pre-AP-Calculus. The smapvers a majority of the topics also covered
in Advanced Placement Calculus, but not to the sdepth. The course is equivalent to a one
semester Calculus course at the college level.tavtid and final exams will be given, with students
accepted into Senior Society being exempt fromfiln@ exam. To be prepared for this Calculus,
students must have a mastery of Algebra I, Geométlyebra Il and Pre-Calculus. The major
concepts covered in this course are Derivatives tdmalr applications, and Integration with
applications.

Big Idea: Calculus develops the student’s understandingettimcepts of functions, graphs, limits,
derivatives and integrals and provides experierite ité¢ methods and applications.

Enduring Understandings: Essential Questions:
The concept of a limit is one of the - How does the derivative represent am
foundations of calculus. instantaneous rate of change?
The limit of a function is the value - How does the integral represent the
approached bﬁ(x)_ asx approaches a summation of an infinite set?
given value or infinity. - How do you determine that a function
The derivative is the instantaneous Rate is continuous and/or differentiable?
of change at a given point. - Is there a way to visualize what a
The integral is a function that can be used derivative is?
to determine the summation of an - What does the graph of a function tell
infinite set. , , about the equation?
Differentiation and integration are . How can calculus be used to solve
Inverse operations. _ problems in business and economicg?
The slope of a line in algebra is the . How are derivatives used in
average rate of change while the slope of optimization problems?

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 o
change.

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

There is a defined relationship between
the integral of functioff, the functiorf,
and the first and second derivatives of
functionf.

Derivatives can be used to solve a varir)ty

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 functig
graph?

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

n

ts

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 global.
a) Calculate limits, including one-sided, using alge
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b)
c)

b) Estimate limits from graphs or tables of data.
Recognize and describe the nature of aberrant h@aused by asymptotes and
unboundedness.
a) Understand asymptotes in terms of graphical behav
b) Describe asymptotic behavior in terms of limitgalving infinity.
Identify and demonstrate an understanding of caitsirof functions.
a) Develop an intuitive understanding of continu{t§lose 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 derivagixegpohically, numerically, analytically an
verbally.
a) Interpret derivative as an instantaneous rashange.
b) Define derivative as the limit of the differermpeotient.
c) ldentify the relationship between differentiatyiland continuity.
Apply the concept of the derivative at a point.
a) Find the slope of a curve at a point. Examplesanphasized, including points at
which there are vertical tangents and points atlwliiere are no tangents.
b) Find the tangent line to a curve at a point.
¢) Find the instantaneous rate of change as thedinaiverage rate of change.
d) Approximate a rate of change from graphs andtabf values.
Interpret the derivative as a function.
a) lIdentify corresponding characteristics of graphg and f'.
b) Identify relationship between the increasing dadreasing behavior of f and the
sign of f".
c) Translate between verbal and algebraic descniptid equations involving
derivatives.
Demonstrate fluency and accuracy in the computatiaterivatives.
a) Find the derivatives of basic functions, incligdpower, exponential, logarithmic,
and trigonometric.
b) Use the basic rules for the derivative of sumggpcts, and quotients of functions
¢) Use the chain rule and implicit differentiation.
Interpret the second derivative.
a) lIdentify the corresponding characteristics ofdgrephs of f, f', and f".
b) Identify the relationship between the concavity @nd the sign of f".
¢) ldentify points of inflection as places where cavity changes.
Apply the derivative in graphing and modeling comse
a) Analyze curves, with attention to monotonicitglancavity.
b) Optimize with both absolute (global) and relatflaeal) extrema.
c) Model rates of change, including related rateblgms.
d) Interpret the derivative as a rate of changeaned applied contexts, including
velocity, speed, and acceleration.
Explore and interpret the concept of the definitegral.
Compute Riemann sums using left and right evialngtoints.
Find the definite integral as a limit of Riemasums over equal subdivisions.
Identify basic properties of definite integrals.
Apply standard techniques of anti-differentiation.
a) Find anti-derivatives following directly from deatives of basic functions.
b) Find anti-derivatives by substitution of variabléncluding change of limits for
definite integrals).

L

Apply and interpret the Fundamental Theorem of dak
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a) Use the Fundamental Theorem to evaluate defittggrals.

b) Use the Fundamental Theorem to represent a piartianti-derivative.
Define and use appropriate integrals in a variégpplications.

a) Find specific anti-derivatives using initial cdtiohs.

b) Find the area of a region.

¢) Find the volume of a solid of revolution usingldi, washers and shells.

d) Solve separable differential equations and usmtim modeling. In particular, stug

the equation y' = ky and exponential growth.

Connections

Cross Curricular: Language Arts (solving word problems, translatiexplanations during

problem solving); Science (Problem solving, scintiotation and applications); Social

Studies (reading and interpreting graphs, econamidications)
Technology: 8.1A.3 — Construct a spreadsheet, enter datanatgematical or logical
functions to manipulate and process data, genehates and graphs, and interpret the

results.

Character Education: (Core Values-Honesty, Respect, Responsibility dkdass, 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, studentist exhibit proficiency in the topics describ
below.

4%
o

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking
period, the instructor will explain his / her gnagiprocedures to the class.] Students will eart
grade for each marking period, midterm exam, aeditial exam. Their final grade will be
calculated as follows:

a

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 grafl“D”, a student must:

Have a grade of 65% or greater when the 4th manb@nopd grades and the exam grag
are calculated.

es

Have achieved the following:

A) 85 —90% Tests / Quizzes / Projects

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

Mission: Through mathematics, students communicatanake connections, reason, and
represent the world quantitatively in order to poseand solve problems.

Course Description: College Calculus is a course designed to explaredmcepts of derivatives
and their applications, as well as integration waipiplications. In addition, the fundamentals of
analytic geometry and transcendental functionshélpresented.

Big Idea: Calculus develops the student’s understandingeottimcepts of functions, graphs, limits,
derivatives and integrals and provides experierite ité¢ methods and applications.

Enduring Understandings: Essential Questions:

- The concept of a limit is one of the - How does the derivative represent am
foundations of calculus. instantaneous rate of change?

- The limit of a function is the value - How does the integral represent the
approached bf(x) asx approaches a summation of an infinite set?
given value or infinity. - How do you determine that a function

- The derivative is the instantaneous Ratg of is continuous and/or differentiable?
change at a given point. . Is there a way to visualize what a

- The integral is a function that can be used derivative is?
to determine the summation of an - What does the graph of a function tell
infinite set. about the equation?

- 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 o
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 fthe
integral of functiorf, the functiorf, and
the first and second derivatives of
functionf.

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

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

How can calculus be used to solve
problems in business and economicg?
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 ir
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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- Trapezoidal Rule
Upper Sum - Vertical Tangent

Velocity - Volume of a Solid
Vertical Asymptote - Washer

Knowledge and Skills (what students will know and d)

1.

wh -

20.
21.
22.
23.
24.

25.
26.

. Apply Rolle’s Theorem.

. Apply the Mean Value Theorem for derivatived artegrals.
. Apply the Intermediate Value Theorem.

. Apply the Extreme Value Theorem.

Apply various tests and knowledge of increasttegreasing, extrema and concavity to sket¢

. Apply concepts of extreme values to solve ojgtition word problems.
. Use the idea of the differential to estimatection values.

. Find the area under a curve using definitegias.
. Approximate the area under a curve using Riensams.

Find limits graphically, numerically, and anatgily:
Limits at a point
One-sided limits
Infinite limits
Apply the Limit Definition of the Derivative
Find the derivative of a function using the daling methods:
Power Rule
Product Rule
Quotient Rule
Chain Rule
Implicit Differentiation
Apply the concept of derivative to solve relatates word problems.
Find extrema on open and closed intervals.
Find points of discontinuity.
Find intervals where a function is increasinggreéasing or constant.
Apply The First Derivative Test.
Apply The Second Derivative Test.

complex curves without using a calculator.

Find the antiderivative of a function.

Inscribed rectangles
Circumscribed rectangles
Midpoint
Approximate the area under a curve using tapdzoidal Rule and determine the error.
Apply The Fundamental Theorem of Calculus.
Apply The Second Fundamental Theorem of Cadculu
Integrate using the u-substitution method.
Apply concepts of differentiation and integpatio:
Logarithmic Functions
Exponential Functions
Inverse Functions
Solve differential equations.

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 sofidevolution using:
Disk method
Washer method
Shell method

Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during

problem solving); Science (problem solving, sciéntiotation and applications); Social Studies

(reading and interpreting graphs, economic apjiting)

Technology:8.1 A3 Construct a spreadsheet, enter data, udeematical or logical functions
to manipulate and process data, generate chartgrapls, and interpret the results.
Character Education: (Core Value-Honesty, Respect, Responsibility, Kesh) Service)
Career:9.1B2,9.1B4,9.1B5,9.2A1-4,9.2B2-3,9.22,9.2D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period,
the instructor will explain his/her grading proceehito the class.] Students will earn a grade for
each marking period, midterm exam, and the finahex 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 withminimum grade of “D”, a student must:

Have a grade of 65% or greater when the 4 markengpg grades are averaged together as st
above.

ated

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 / Performancaefsments
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AP Calculus AB
Content: AP Calculus AB

Courses: AP Calculus AB

Mission:  Through mathematics, students communicatenake connections, reason, and
represent the world quantitatively in order to poseand solve problems.

Course Description: Advanced Placement Calculus AB is a course desitmedepare students for
the Advanced Placement AB Examination. If a sttidesxamination grade is considered acceptable
by a college or university, the student could beegicredit and/or advanced placement standing in
the college mathematics curricula. Since halfheféxam is in essay form, the course is designed to
explore not only the basic topics of differentiatiand integration, but graphing, interpretation of
graphs, application, theory, proofs, and topic®iving the use of the graphing calculator (TI-8a%pl

or comparable calculator is recommended).

In order to receive credit for this course, studantst exhibit proficiency in the topics descrilwed
the following sheets.

Big Idea: Calculus develops the student’s understandingeottimcepts of functions, graphs, limits,
derivatives and integrals and provides experierte ité¢ methods and applications.

Enduring Understandings: Essential Questions:

- The concept of a limit is one of the - How does the derivative represent am
foundations of calculus. instantaneous rate of change?

- The limit of a function is the value - How does the integral represent the
approached bf(x) asx approaches a summation of an infinite set?
given value or infinity. - How do you determine that a functiom

- The derivative is the instantaneous Ratg of is continuous and/or differentiable?
change at a given point. . Is there a way to visualize what a

- The integral is a function that can be us¢d derivative is?
to determine the summation of an . What does the graph of a function tel|
infinite set. about the equation?

- 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 o
change.

How can calculus be used to solve
problems in business and economicg?
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 functiorf, the functiorf, and
the first and second derivatives of
functionf.

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

- Integrals can be used to solve a variety pf
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 ir
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.

whn e

Find limits graphically, numerically, and anatgily:

Limits at a point
One-sided limits
Infinite limits

Apply the Limit Definition of the Derivative

Find the derivative of a function using the daling methods:

Power Rule

Product Rule
Quotient Rule

Chain Rule

Implicit Differentiation

Apply the concept of derivative to solve relatates word problems.

Find extrema on open and closed intervals.

Find points of discontinuity.

Find intervals where a function is increasinggreéasing or constant.

Apply The First Derivative Test.

Apply The Second Derivative Test.

Apply Rolle’s Theorem.

Apply the Mean Value Theorem for derivatived artegrals.
Apply the Intermediate Value Theorem.

Apply the Extreme Value Theorem.
Apply various tests and knowledge of increasttegreasing, extrema and concavity to sk

complex curves without using a calculator.
Apply concepts of extreme values to solve opttion word problems.
Use the idea of the differential to estimatection values.
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17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.

Slope fields.
Find the antiderivative of a function.
Find the area under a curve using definiteggnais.
Approximate the area under a curve using Riengams.
Inscribed rectangles
Circumscribed rectangles
Midpoint
Approximate the area under a curve using tpdzoidal Rule and determine the error.
Apply The Fundamental Theorem of Calculus.
Apply The Second Fundamental Theorem of Cadculu
Integrate using the u-substitution method.
Apply concepts of differentiation and integoatio:
Logarithmic Functions
Exponential Functions
Inverse Functions
Inverse Trigonometric Functions
Solve differential equations.
Solve problems involving growth and decay.
Find the area of a region between two curves.
Find the volume of a three dimensional solidesblution using:
Disk method
Washer method
Shell method
Find the area of a known cross-section.
Find the volume of a solid given the base andssection.

Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during
problem solving); Science (Problem solving, scintiotation and applications); Social
Studies (reading and interpreting graphs, econamidications)

Technology:8.1A.3 — Construct a spreadsheet, enter datanatigematical or logical
functions to manipulate and process data, genehates and graphs, and interpret the
results.

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

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

In order to receive credit for this course, studentist exhibit proficiency in the topics described

below.

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. During the first marking period, th
instructor will explain his / her grading procedsite the class. There is no midterm or final
examination in this class. The College Board AdeahPlacement exam is given in May of the
school year and serves as a culmination to thésyaark. The students’ final grade will be
calculated by weighting each marking period equ@b?o for each quarter). Each quarter will be

(42
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assessed by using a variety of tests, quizzesrdgg®nse homework assignments, projects and i
class activities.

MINIMUM PROFICIENCY

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

Have a grade of 65% or greater when the 4 markémigpg grades are averaged together g
stated above.

Grades are determined as follows:

[

100% Tests / Quizzes / Projects / Performance Assasts
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AP Calculus BC
Content: AP Calculus BC

Courses: AP Calculus BC

Mission:  Through mathematics, students communicatanake connections, reason, and
represent the world quantitatively in order to poseand solve problems.

Course Description: Advanced Placement Calculus BC is a course designprepare students for
the Advanced Placement BC Examination. If a sttidexamination grade is considered acceptable
by a college or university, the student could besgicredit and/or advanced placement standing in
the college mathematics curricula. Since halfhef éxam is in essay form, the course is designed to
explore not only the basic topics of differentiatiand integration, but graphing, interpretation of
graphs, application, theory, proofs, and topic®iving the use of the graphing calculator (TI-8a%pl

or comparable calculator is recommended).

In order to receive credit for this course, studantst exhibit proficiency in the topics descrilmed
the following sheets.

Big Idea: Calculus develops the student’s understandingettimcepts of functions, graphs, limits,
derivatives and integrals and provides experierite ité¢ methods and applications.

Enduring Understandings: Essential Questions:
- The concept of a limit is one of the - How does the derivative represent am
foundations of calculus. instantaneous rate of change?
- The limit of a function is the value - How does the integral represent the
approached bf(x) asx approaches a summation of an infinite set?
given value or infinity. - How do you determine that a function
- The derivative is the instantaneous Ratg of is continuous and/or differentiable?
change at a given point. . Is there a way to visualize what a
- The integral is a function that can be us¢d derivative is?
to determine the summation of an . What does the graph of a function tell
infinite set. o _ about the equation?
- Differentiation and definite integration are How can calculus be used to solve
Inverse operations. _ problems in business and economicg?
- The slope of a line in algebra is the How are derivatives used in
average rate of change while the slope of optimization problems?
the tangent to a curve at a point in
calculus is the instantaneous rate of
change (the derivative of a function).
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- The derivative of a function can be

- Derivatives can be used to solve a varie

interpreted as an instantaneous rate o
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
integral of functiorf, the functiorf, and
the first and second derivatives of
functionf.

of problems involving instantaneous rg
of change.

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

the

ty
te

» of

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 ir
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...
Find Limits graphically, numerically, and anatytily:

1.

Limits at a point
One-sided limits
Infinite limits

Apply the Limit Definition of the Derivative

Find the derivative of a function using the fellng methods:

Power Rule
Product Rule
Quotient Rule
Chain Rule

Implicit Differentiation
Apply the concept of derivative to solve RelaRates word problems.
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15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Find extrema on open and closed intervals.
Find points of discontinuity.
Find intervals where a function is increasingsrdasing or constant.
Apply The First Derivative Test.
Apply The Second Derivative Test.
Apply Rolle’s Theorem.
Apply the Mean Value Theorem for derivatives ardgrals.
Apply the Intermediate Value Theorem.
Apply the Extreme Value Theorem.
Apply various tests and knowledge of increasitggreasing, extrema and concavity to sk
complex curves without using a caltarla
Apply concepts of extreme values to s@ptimization word problems.
Use the idea of the Differential to estie function values.
Slope fields.
Find the antiderivative of a function.
Find the area under a curve using defintegrals.
Approximate the area under a curve uRBiegnann Sums.
Inscribed rectangles
Circumscribed rectangles
Midpoint
Approximate the area under a curve uiedirapezoidal Rule and determine the error.
Apply The Fundamental Theorem of Calsulu
Apply The Second Fundamental Theore@ad€ulus.
Integrate using the u-substitution mdtho
Apply concepts of differentiation anteigration to:
Logarithmic Functions
Exponential Functions
Inverse Functions
Inverse Trigonometric Functions
Parametric Equations
Solve differential equations.
Solve problems involving growth and decay
Apply Euler's method to approximate tladue of a function.
Find the area of a region between twoasir
Find the volume of a three dimensionétsaf revolution using:
Disk method
Washer method
Shell method
Find the area of a known cross-section.
Find the volume of a solid given the baisd cross-section.
Find the length of an arc using integratechniques.
Find the area of a surface of revolution.
Apply the Integration by Parts method.
Solve trigonometric integrals.
Decompose partial fractions.
Use the Integration Tables method.
Apply L’'Hopital’s rule.
Solve improper integrals.
Determine Series convergence/divergestgu
Integral test
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42.
43.
44,
45.

P-series test

Comparison test

Alternating series test

Ratio test

Root test

Work with Taylor Polynomials

Represent a function as a Power Series.

Apply series concepts to Taylor and Magtaseries.
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, studentist exhibit proficiency in the topics described
below.

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. During the first marking period,
the instructor will explain his / her grading prdoees to the class. There is ho midterm or final
examination in this class. The College Board AdeahPlacement exam is given in May of the
school year and serves as a culmination to thésyaark. The students’ final grade will be
calculated by weighting each marking period equ@b?s for each quarter). Each quarter will b
assessed by using a variety of tests, quizzesrdgg@nse homework assignments, projects and
class activities.

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

Have a grade of 65% or greater when the 4 markemgpg grades are averaged together
stated above.

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

Content: Introduction to Statistics
Courses: Introduction to Statistics
Mission: Through mathematics, students communicatanake connections, reason,

and represent the world quantitatively in order to pose and solve problems.

Course Description:Introduction to Statistics is a fourth year mathirse designed for seniors who
wish to take another year of math after Trigonogneiith Algebraic Functions or after Advanced
Pre-Calculus. It gives a brief introduction intamy of the topics that would be covered in a celleg
level Introductory Statistics class. A midterm anfinal exam will be given at the end of tHé 2
marking period and at the end of the year, respelgti Those who are accepted into Senior Society
may be exempt from the final exam.

Big Idea: Statistical information is a powerful pervasivedan our world.

Enduring Understandings: Essential Questions:
Randomness and probability are the - What are the fundamental components of
theoretical bases of statistical theory the study of statistics?
Data can be analyzed to reveal pattegrns - What is randomness?
and to make inferences. - What are the appropriate methods for
Models can be developed from the data collection? How does randomnesps
patterns in data. affect data collection? How is
The normal distribution is a randomness incorporated into sampling
fundamental component of statistical and experimentation?
inference. - What is bias? How can it be identified?
Valid patterns and inferences can only How can it be prevented?
be drawn from data that is collected - What are the appropriate methods for
from randomized samples and analyzing quantitative data? How does
experiments. graphical representation reveal patterrs
Inferences can be made about a in data?
populations mean from a sample megn - Why are shape, center and spread in &
computed from a randomized sample univariate data set important? How arg
or experiment. the mean and the standard deviation gf a
Inferences can be made a bout a univariate data set connected? How are
populations proportion from a sample the median and the interquartile range|of
proportion computed from a a univariate data set connected? What
randomized sample or experiment. 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 ofla

70



linear relationship between two
variables?

Why is the coefficient of determination
the appropriate measure of least squa
regression line’s validity as a model fo
prediction?

How are probabilities calculated?
How does randomness affect theoretig
and experimental probabilities?

How can simulation reflect the
randomness of an actual experiment?
How are random variables connected {
sampling?

What is the theoretical basis of a
confidence interval?

What is the theoretical basis of a

significant test?

e

al

(0]

The SBHS Advanced Placement Statistics Coursms been approved by the College Board. O
texts and content are aligned with the requiremehtise College Board and the AP Statistics Ex3

Only seniors can register for the course.

m.

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)

Quatrtile
R-Squared

71



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 patiseand departures from patterns. This includes:

UNIVARIATE DATA

displaying distributions with graphs and numbersxgiots, dotplots, histograms for

guantitative data; bargraphs and pie charts fagmatcal data,

computing appropriate measures of relative standimgan, median, five number summarn

and standard deviation

analyzing density curves and identifying distribas that are normal and non-normal

BIVARIATE DATA:

displaying and analyzing scatterplots, correlatang 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, confongdcausation

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

DESIGNING SAMPLES

defining, identifying, and constructing a Simplen@am Sample (SRS)

DESIGNING RANDOMIZED EXPERIMENTS

defining and identifying blind and double blind citions, bias, treatments, response
variables, placebo effect; defining, identifyingdaconstructing block and matched-pair
designs

[ll. Students learn the connections between priiband random variables. This includes:

PROBABILITY:

defining probability, randomness, event, probapititodel

defining and identifying disjoint events, mutuadiyclusive events, independent and
dependent events

constructing and interpreting Venn diagrams, tiagrdms

Applying the Multiplication Principle,

developing probability models and applying the gahprobability rules

conducting and analyzing simulations

RANDOM VARIABLES:

Computing and comparing means and variances obrandriables

Analyzing and comparing density curves

Combining means and variances of random variables

THE BINOMIAL AND GEOMETRIC DISTRIBUTIONS:

Identifying the binomial setting and computing paibbities using the binomial distribution
SAMPLING DISTRIBUTIONS:

Identifying parameters and statistics

Describe sampling distributions for sample proporsiand sample means

Defining and identifying bias and variability oktatistic

Using the normal approximation for sample propoidiand sample means

IV. Students learn the fundamentals of inferenthkis includes:

ESTIMATING WITH CONFIDENCE:

constructing and interpreting confidence interyatspopulation proportions and means
TESTING A CLAIM:

identifying and applying the theory of significanests

identifying and applying the procedures for sigrafice testing

identifying the uses and abuses of significanciinigs

applying inference for decision making

SIGNIFICANCE TESTS IN PRACTICE

conducting and interpreting tests about a populanean and tests about a population
proportion

COMPARING TWO POPULATION PARAMETERS

conducting and interpreting tests to compare twamaeand to compare two proportions
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Connections
Cross Curricular: Language Arts (solving word problems, translatexplanations during

problem solving); Science (problem solving, scigntotation and applications); Social
Studies (reading and interpreting graphs, econamyptications)

Technology:8.1A.3 — Construct a spreadsheet, enter datanateematical or logical

functions to manipulate and process data, genehates and graphs, and interpret the resulfs.

Character Education: (Core Values-Honesty, Respect, Responsibility dkdass, Service)
Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2Z;D.2 D1Cross Curricular

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period,
the instructor will explain his / her grading prdaees to the class.] Students will earn a grade fo
each marking period, midterm exam, and the finahex 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 grafli“D”, a student must:

Have a grade of 65% or greater when the 4th mankénipd grades and the exam grades
calculated.

are
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AP Statistics
Content: AP Statistics

Mission: Through mathematics, students communicatanake connections, reason, and
represent the world quétatively in order to pose and solve problems.

Course Description: AP Statistics is an advanced course covering thlewimg: Analysis and
evaluation of data using probability theory asal for analysis of a situation, which involves chan
including random variables and probability disttibns. The use of statistics as a basis for
prediction and decision-making via random samplimgpothesis testing, correlation and regression
analysis will also be covered.

Big Idea: Statistical information is a powerful pervasivedan our world.

Enduring Understandings: Essential Questions:
Randomness and probability are the - What are the fundamental components of
theoretical bases of statistical theory the study of statistics?
Data can be analyzed to reveal pattegrns - What is randomness?
and to make inferences. - What are the appropriate methods for
Models can be developed from the data collection? How does randomnespg
patterns in data. affect data collection? How is
The normal distribution is a randomness incorporated into sampling
fundamental component of statistical and experimentation?
inference. - What is bias? How can it be identified?
Valid patterns and inferences can only How can it be prevented?
be drawn from data that is collected - What are the appropriate methods for
from randomized samples and analyzing quantitative data? How does
experiments. graphical representation reveal patterrs
Inferences can be made about a in data?
populations mean from a sample mean - Why are shape, center and spread in &
computed from a randomized sample univariate data set important? How arg
or experiment. the mean and the standard deviation gf a
Inferences can be made a bout a univariate data set connected? How are
populations proportion from a sample the median and the interquartile range|of
proportion computed from a a univariate data set connected? What
randomized sample or experiment. 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 ofla
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 fo
prediction?

How are probabilities calculated?
How does randomness affect theoretigal
and experimental probabilities?

How can simulation reflect the
randomness of an actual experiment?
How are random variables connected {o
sampling?

What is the theoretical basis of a
confidence interval?

What is the theoretical basis of a
significant test?

The SBHS Advanced Placement Statistics Cour$ms been approved by the College Board. Our
texts and content are aligned with the requiremehtise 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 - Control Group
Alpha Level - Convenience Sample
Alternative Hypothesis - Correlation
Anonymous - Degrees of Freedom
Assumptions - Density Curves
Association - Dependent Variable
Bias - Dotplot
Blinding - Double-Blind
Block Design - Empirical Rule (68-95-99.7 Rule)
Boxplot - Experiment
Categorical Variable - Explanatory Variable
Causation - Frequency
Cell - Histogram
Census - Hypotheses Test
Center - Independent Variable
Central Limit Theorem - Institutional Review Board (IRB)
Chi-squared Distribution - Inference
Common Response - Law of Large Numbers
Completely Randomized Design - Least-Squares Regression Line
Conditional Probabilities - Linear Association
Confidential - Lurking Variables
Confidence Levels - Margin of Error
Confounding - Matched-Pairs Design
Mean - Sampling
Median - Scatterplot
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Normal Curve - Significance Level

Null Hypothesis - Simple Random Sample (SRS)
Observational Study - Simulation

Ouitlier - Slope

Parameter - Spread

Percentile - Standard Deviation

Placebo - Standard Score (z-score)
Placebo Effect - Standardized

Probability - Statistic

Probability Samples - Statistical Significance
P-value - Stem-and-Leaf

Quatrtile - Stratified Random Sample
R-Squared - Systematic Random Sample
Random sample - Treatment

Range - Validity

Reliability - Variance

Residual - Voluntary Response Sample
Response Variable - Z-Distribution

Sample

Skills (what students will do)

I. Students willanalyze data by looking for patterns and departinoes patterns. This includes:
UNIVARIATE DATA
displaying distributions with graphs and numbersxgiots, dotplots, histograms for
guantitative data; bargraphs and pie charts fagmatcal data,
computing appropriate measures of relative standiman, median, five number summan
and standard deviation
analyzing density curves and identifying distribas that are normal and non-normal
BIVARIATE DATA:
displaying and analyzing scatterplots, correlatang least squares regression
interpreting correlation and regression
defining and computing residuals
using LSRL as a model for prediction—identifyingpganatory and response variables
transforming data to achieve linearity
CATAGORICAL VARIABLES:
displaying and analyzing two way tables, marginstrdbutions and conditional distributions
ESTABLISHING CAUSATION:
defining and identifying common response, confongdcausation

II. Students learn the fundamentals of scientijcedndomized data production: This includes
surveys, studies, and experiments:
DESIGNING SAMPLES
defining, identifying, and constructing a Simplendam Sample (SRS)
DESIGNING RANDOMIZED EXPERIMENTS
defining and identifying blind and double blind clitions, bias, treatments, response
variables, placebo effect; defining, identifyingdaconstructing block and matched-pair
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designs

[ll. Students learn the connections between priibabnd random variables. This includes:
PROBABILITY:
defining probability, randomness, sample spacentepeobability model
defining and identifying disjoint events, mutuadiyclusive events, independent and
dependent events
constructing and interpreting Venn diagrams, tiagrdms
Applying the Multiplication Principle,
developing probability models and applying the gahprobability rules
conducting and analyzing simulations
RANDOM VARIABLES:
Defining and identifying discrete and continuousdam variables
Computing and comparing means and variances obrandriables
Analyzing and comparing density curves
Combining means and variances of random variables
THE BINOMIAL AND GEOMETRIC DISTRIBUTIONS:
Identifying the binomial setting and computing pabbities using the binomial distribution
Identifying the geometric distribution and compptebabilities using the geometric
distribution
SAMPLING DISTRIBUTIONS:
Identifying parameters and statistics
Describe sampling distributions for sample proporsiand sample means
Defining and identifying bias and variability ostatistic
Using the normal approximation for sample propoidiand sample means

IV. Students learn the fundamentals of inferentkis includes:
ESTIMATING WITH CONFIDENCE:
constructing and interpreting confidence interfatspopulation proportions and means
TESTING A CLAIM:
identifying and applying the theory of significanests
identifying and applying the procedures for sigrafice testing
identifying the uses and abuses of significancinigs
applying inference for decision making
SIGNIFICANCE TESTS IN PRACTICE
conducting and interpreting tests about a popuiatiean and tests about a population
proportion
COMPARING TWO POPULATION PARAMETERS
conducting and interpreting tests to compare twamaend to compare two proportions
INFERENCE FOR DISTRIBUTIONS OF CATAGORICAL VARIABLE
conducting and interpreting the chi-square procesiur
conducting and interpreting test for goodnesstadrid inference for two way tables
INFERENCE FOR REGRESSION
defining the meaning of the slopeof the true regression line
carryout and interpret significance testskor
construct and interpret confidence intervalskfor
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Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during
problem solving); Science (problem solving, scigntotation and applications); Social
Studies (reading and interpreting graphs, econamyptications)

Technology:8.1A.3 — Construct a spreadsheet, enter datanateematical or logical

functions to manipulate and process data, genehates and graphs, and interpret the resulfs.

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

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

Students receive four marking period grades ardah dourse grade that is the average of the f
marking periods. Students’ grades are the averagsts, quizzes, projects, announced and
unannounced homework quizzes, and graded assigam®ntdents are expected to read and
complete all classwork and homework assignmentigdeBits are expected to prepare thoroughl
for the AP Exam, and to take the exam on the asdigate.

bur

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 grafli“D”, a student must:

Have a grade of 65% or greater when the 4th maniénipd grades and the exam grade
are calculated.
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Computer Programming |

Content: Computer Programming |
Course: Computer Programming |
Mission: Through mathematics, students communicatanake connections, reason,

and represent the world quantitatively in order to pose and solve problems.

Course Description: Students enrolling in this course will be taughiptogram a PC and to apply
their programming skills to problem-solving sitwats. The course requires good computer
knowledge, solid mathematical sense, and sharpytaoadl skills. Topics include mathematical
notation, read, write, and decision statementgda@nd nested loops, generation of random numbers,
procedures, strings, text files, and arrays. Tmehasis will be on developing good programming
style and technique.

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

Enduring Understandings: Essential Questions:
Design and implement computer-baged - How are computers used in the real
solutions to problems in a variety of world?
application areas - What is the purpose of computer
Use and implement commonly-used programming?
algorithms and data structures - How do computers function and how do
Develop and select appropriate we get them to do what we need them(to
algorithms and data structures to solye do?
problems - How do we tell computers what we neg¢d
Code fluently using the programming them to do?

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 rqad
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
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New Jersey Core Content Curriculum Standards: Unpaking the Content Standards

STANDARD 8.1.12A (BASIC COMPUTER SKILLS AND TOOLS)

All students will...
Create documents including a resume and a budetéssusing professional format.
Produce a multimedia project using text, graphiasying images, and sound.
Develop a document or file for inclusion into a wsite or web page.
Discuss and/or demonstrate the capability of emgrggchnologies 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 conterappand emerging computer
applications for personal, social, life-long leaugni and workplace needs.
Exhibit legal and ethical behaviors when using tinfation and technology, and discuss
consequences of misuse.
Make informed choices among technology systemsuress, and services in a variety of
contexts.
Use appropriate language when communicating witerde audiences using computer arj
information literacy.
Information Access and Research
Select and use specialized databases for advaesealrch to solve real world problems.
Identify new technologies and other organizatidoals to use in personal, home and/or
work environments for information retrieval, enigd presentation.
Compose, send and organize e-mail messages witWithmaolit attachments.
Problem-Solving and Decision Making

Create and manipulate information, independentti@rcollaboratively, to solve problems

and design and develop products.

Identify, diagnose, and suggest solutions for narefioning technology systems.

Identify a problem in a content area and formuéastrategy to solve the problem using
brainstorming, flowcharting, and appropriate resesr

Integrate new information into an existing knowledzase and communicate the results i
project or presentation.

b

STANDARD 8.2.12 B (DESIGN PROCESS AND IMPACT ASSESBENT)

Evaluate the function, value, and appearance dhogical products, systems, and
environments from the perspective of the user hagtoducer.

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

Diagnose a malfunctioning product and system uappyopriate critical thinking methods.
Create a technological product, system, or enviemtrasing given design specifications

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

Students will know the following terminology (Functons and Reserved Words)...

ABS, AND, APPEND, ASSIGN, BEGIN, CASE-OF-END, CHARHR, CLOSE, CLREOL,
CLRSCR, CONCAT, CONST, COPY, DELETE, DIV, DOWNTO..&EE, END, EOF, FOR-DO,
GOTOXY, IF-THEN-ELSE, INSERT, INTEGER, KEYPRESSECENGTH, LN, MAXINT,
MOD, NEW, NOT, ODD, OF, OR, ORD, POS, PRED, PROCHEJPROGRAM, RANDOM,
READ, REAL, REPEAT-UNTIL, RESET, REWRITE, ROUND, $QSQRT, STRING, TEXT,
TRUNC, UNTIL, UPCASE, VAR, WHILE-DO, WRITE,

Actual parameters, Algorithm, Alphanumeric, Arré&gcii, Binary numbers, Boolean, Boxing,
Braces, Brackets, Bug, Call statements, Centrald3sing Unit, Characters, Clear, Column,
Comma, Commenting, Comparison, Compile, Compousuiuntions, Computer system, Constar
Data storage, Data structure, Data type, Debugisi@eccontrol, Deleting, Efficiency, Encoding,
Error, Fields, File, Formatting, Functions, Heaslection, IBM, Identifiers, Indentation, Index,
Initializing a variable, Input, Keyboard, Languagésts, Local variables, Loops, Menu, Merge,
Modular, Multiple decision making, Negative, Nesttdtements, One-dimensional array, Operat|
system, Operations, Ordinal, Outline, Output, Ralratrays, Parameters, Parentheses, Pascal,
Period, Predefined functions, Prime numbers, PuptProblem solving, Procedure call, Processi
Programming, Punctuation, Quitting, Quotient, Randmmbers, Readability, Recursion,
Remainder, Repetition control, Reserved words, inerror, Saving, Searching, Semicolon, Se
Simulation, Software, Solution, Solving, Sortingrustured data, Style rules, Syntax, Tables,
Testing, Text files, Top down design, Turbo pas€gpe, User, Value parameter, Variable sectio
Variable parameter

ing

Skills (what students will do)

Students will be able to...
- Understand the computer system
Navigate the programming environment and use thepder
Read and understand a problem description, purgus$goals
Identify reusable components from existing code
Create a program header and declare identifiersanstants
Construct a main execution section with proper fitting/indentation
Understand basic input/output structure includieadireadin/write/writeln
Categorize errors and compile-time, run-time, gidand correct
Employ debugging techniques such as adding extraubatatements or hand-tracing codg
Classify data and choose an appropriate size fatearifier
Use predefined functions or ordinal types
Use operations for Boolean expressions and apfatiorals to order alpha-numeric data
Create If-Then control instructions and determiaedfor Else condition
Nest If statements for compound decision making
Rewrite nested If statements as Case-Of-End stateme
Rate efficiency of different decision control chesc
Find the final value of an accumulation loop
Rewrite one type of loop into another
Define local variable section for individual procees
Make use of parameters to transfer data betweeareguoe and program
Choose correct predefined procedures to read fronrite to a text file

Navigate through multiple open text files to retealata
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Understand storage capabilities or arrays
Declare array variables of multiple dimensions
Know sorting techniques for ordering array compasen

Connections

Cross Curricular: Language Arts (solving word problems, translatexplanations during
problem solving); Science (problem solving, scigntotation and applications); Social
Studies (reading and interpreting graphs, econamyptications)

Technology:8.1A.3 — Construct a spreadsheet, enter datanatieematical or logical
functions to manipulate and process data, genehates and graphs, and interpret the resulfs.
Character Education: (Core Values-Honesty, Respect, Responsibility ddass, Service)
Career: 9.1 B2, 9.1 B4, 9.1 B5, 9.2 A1-4, 9.2 B2-3, 9.2Z,B.2 D1Cross Curricular

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

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

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period,
the instructor will explain his / her grading prdoees to the class.] Students will earn a grade fo
each marking period, midterm exam, and the finahex 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 | for the yatn the minimum grade of “D”, a student
must:

Have a grade of 65% or greater when the 4th mangk@ngpd grades and the final exam are
calculated.

100% of the marking period grade comes from Teslizik@s/Projects
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AP COMPUTER SCIENCE A

HONORS COMPUTER SCIENCE Il

COMPUTER SCIENCE
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AP Computer Science

Content: AP Computer Science
Courses: AP Computer Science A, Honors Computer Science ||
Mission: Through mathematics, students communicatanake connections, reason,

and represent the world quantitatively in order to pose and solve problems.

Course Description: AP Computer Science emphasizes object-oriented-@muging methodology
with an emphasis on problem solving and algorittevelopment and is meant to be the equivalent
of a first-semester course in computer sciendacltudes the study of data structures and abstract
(these topics are not covered to the extent kiegt &re covered in Honors Computer Science II).
Honors Computer Science Il includes all the topic€omputer Science A, as well as a more formal
and a more in-depth study of algorithms, data sires, and data abstraction. The use of recursive
data structures and dynamically allocated strustiséundamental to Honors Computer Science |l.

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

Enduring Understandings: Essential Questions:

O

Design and implement computer-base How are computers used in the real
solutions to problems in a variety of world?

application areas

Use and implement commonly-used
algorithms and data structures

What is the purpose of computer
programming?

Develop and select appropriate - What are the fundamental differences |n
algorithms and data structures to solve computer languages?
problems

How do computers function and how do

Code _fluently Inan object-onented we get them to do what we need them|to
paradigm using the programming do?

language Java. Students are expected to ’

be familiar with and be able to use - How do we tell computers what we ne¢d
standard Java library classes from the them to do?

AP Java subset

Read and understand a large program
consisting of several classes and
interacting objects. Students should bg
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 th&P Computer
Science Case Stujly.

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

Recognize the ethical and social
implications of computer use
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New Jersey Core Content Curriculum Standards: Unpaking the Content Standards

STANDARD 8.1.12 A. BASIC COMPUTER SKILLS AND TOOLS

Create documents including a resume and a bsslietsr using professional format.
Produce a multimedia project using text, graphitsving images, and sound.

Develop a document or file for inclusion into absgite or web page.

Discuss and/or demonstrate the capability of emgrggchnologies and software in the
creation of documents or files.

5. Merge information from one document to another.

PoNPE

STANDARD 8.1.12 B. APPLICATION OF PRODUCTIVITY TOOL S

Social Aspects
1. Describe the potential and implications of conterappand emerging computer
applications for personal, social, lifelong leagjiand workplace needs.
2. Exhibit legal and ethical behaviors when using tinfation and technology, and discuss
consequences of misuse.
3. Make informed choices among technology systeesgurces, and services in a variety of
contexts.
4. Use appropriate language when communicating withrde audiences using computer ar
information literacy.
Information Access and Research
1. Select and use specialized databases for advaesearch to solve real world problems.
2. Identify new technologies and other organizatidoals to use in personal, home, and/or
work environments for information retrieval, entand presentation.
3. Compose, send, and organize e-mail messagesmdtivithout attachments.
Problem-Solving and Decision Making

1. Create and manipulate information, independentti/@rcollaboratively, to solve problems

and design and develop products.

2. ldentify, diagnose, and suggest solutions forfumttioning technology systems.

3. ldentify a problem in a content area and formugastrategy to solve the problem using
brainstorming, flowcharting, and appropriate resear

4. Integrate new information into an existing knowledgase and communicate the results i
project or presentation.

b

STANDARD 8.2.12 A. NATURE AND IMPACT OF TECHNOLOGY

1. Use appropriate data to discuss the full costsefiterand trade-offs, and risks related to t
use of technologies.

2. Explain how technological development is affectgabmpetition through a variety of
management activities associated with planningariging, and controlling the enterprise

3. Provide various examples of how technologicakttgyments have shaped human history,.

STANDARD 8.2.12 B. DESIGN PROCESS AND IMPACT ASSESMENT

1. Analyze a given technological product, system,msfirenment to understand how the

engineering design process and design specifichtiitations influenced the final solution.

2. Evaluate the function, value, and appearance bhtdogical products, systems, and
environments from the perspective of the user hagtoducer.

3. Develop methods for creating possible solutionsjeling and testing solutions, and
modifying proposed design in the solution of a textbgical problem using hands-on

activities.
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4. Diagnose a malfunctioning product and systemguappropriate critical thinking methods
5. Create a technological product, system, or enaiient using given design specifications
and constraints by applying design and enginegnimgiples.

STANDARD 8.2.12 C. SYSTEMS IN THE DESIGNED WORLD

1. Analyze the factors that influence design of piaid, systems, and environments.

2. Compare and contrast the effectiveness of vapoaducts, systems, and environments
associated with technological activities in enetggnsportation, manufacturing, and
information and communication.

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

Operators (!, I=*=,+,++,+= - - - class
=,.11=,<,<=,>,>=,==,%,%=,&&,||) - Classes & Interfaces:
abstract 0 AbstractGrid
accessor 0 Actor

algorithm 0 ArrayList
aliasing 0 BinarySearchTree
API o BoundedGrid
applet o BoxBug
application o Bug

argument o ChameleonCritter
arithmetic operators o CircularLinkedList
array o Collection
assignment o Comparable
base case o Critter

best case o Double

big-O notation o DoublyLinkedList
binary 0 DoublyListNode
binary heap o Flower

binary number o Grd

binary search o HashMap

binary search tree 0 HashSet

bit 0 Integer

boolean o lIterable
bottom-up design o lterator

buffer 0 LinearLinkedList
byte 0 LinkedList

cache 0 List

CaseStudy : GridWorld o Listlterator
casting o ListNode
chaining 0 Location

circular linked list o Map

circular doubly linked list o Math
CircularLinkedList class o Object
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Queue
Rock
Set
SortedMap
SortedSet
Stack
String
TreeMap
TreeNode
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
0 integer
dot operator
double
double quote
downcasting
driver
dynamic binding
dynamic data structure
early binding
efficiency
encapsulation
equals
equals vs. ==
erasure
error
0 compile time
0 intent
o logic

O OO O0OO0OO0OO0OO0OO0OOo

o Position
0 PriorityQueue
0 syntax
0 underflow
escape sequence
Exceptions:
0 Arithmetic Exception
0 ArraylndexOutOfBoundsExceptio
o0 checked
o0 ClassCastException
o ConcurrentModificationException
o lllegalArgumentException
o lllegalStateException
0 IndexOutOfBoundsException
0 NoSuchElementException
0 NullPointerException
o StringlndexOutOfBoundsExceptia
0 Unchecked
exponential run time
extends
final
float

floating-point division
floating-point numbers
for loop

for-each loop

garbage collection
generic collections
generics

(0]

O OO0 O0OO0O0OO0OO0OO0OO0OO0OO0OO0OOo

ArrayList
HashMap
HashSet
lterable
Iterator
LinkedList
List
Listlterator
Map
PriorityQueue
Queue

Set

Stack
TreeMap
TreeSet

GUI — graphical user interface
hardware
has-a relationships

—
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o overflow
o round off
0 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

act
add
addFirst
addLast
canMove
compareTo
contains
containsKey
dequeue
doubleValue
enqueue
fixHeap
get
getActors
getAdjacentLocation
getCol
getColor

getDirection
getDirectionToward

getFirst

getGrid

getLast

getLeft
getLocation
getMovel ocations
getNeighbors
getNext
getNumcCols

O 00000000000 0D0D0D0DO0OD0D0D0bO0ODO0OO0OO0OO0OO0OOoOOoOOo
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linker
local
logarithmic run time
logic error

o0 hashCode
hasNext
indexOf
intValue
iIsEmpty
isvalid
iterator
keyset
length
listlterator
main
makeMove
merge
move
moveTo
next
partition
peek
pop
pow
processActors
push
put
putSelfinGrid
random
remove
removeFirst
removelast

set
setColor
setDirection
setLeft
setNext
setRight
setValue
size

sqrt
substring
swap
toString
turn

O 0000000000 0D0D0D0DO0D0D0D0D0DO0DO0D0DO0DO0DO0ODO0ODO0DO0DO0ODO0ODO0ODO0OO0OO0ODO0ObOO0OOOoOOoOOo

removeSelfFromGrid
selectMovelLocation

getNumRows

getOccupiedAdjacentLocations

getOccupiedLocations

getRight

getRow

getValidAdjacentLocations
0 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

guadratic run time

guicksort

RAM

random

recursion

recursive method

reference

relational operator

reserved word

return type

O OO0 O0OO0o0Oo
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method overriding
microcomputer
minicomputer
minimum heap
mod
modem
mutator
Search
0 Binary
0 Sequential
selection sort
sentinel
server
short
signature
software
software development
o waterfall model
sort
Sorts:
heapsort
insertion
mergesort
o
quicksort
recursive
0 selection
source code
stack
state
static
static binding
static final
static method
stepwise refinement
string literal
stub
subclass

O OO0 OO0 o

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

0 instance

o local

0 public

0 private
variable declaration
void
while loop
workstation
worst case
wrapper class




I. Object-Oriented Program Design

The overall goal for designing a piece of softw@eomputer program) is to correctly solve the
given problem. At the same time, this goal shouicoenpass specifying and designing a progran
that is understandable, can be adapted to changimgnstances, and has the potential to be reused
in whole or in part. The design process needs toalsed on a thorough understanding of the
problem to be solved.

Skills (what students will do) in Computer Sciencé and Honors Computer Science I
Students will be able to...
A. Program design
1. Read and understand a problem description, par@mnd goals.
2. Apply data abstraction and encapsulation.
3. Read and understand class specifications aatiorehips among the classes (“is-a,” “has-a”
relationships).
4. Understand and implement a given class hierarchy
5. Identify reusable components from existing cosiag classes
and class libraries.
B. Class design
1. Design and implement a class.
2. Design an interface.
3. Choose appropriate data representation andithligsr:
4. Apply functional decomposition.
6. Extend a given class using inheritance.
Skills (what students will do) in Honors Computer $ience I
A. Program design
1. Specify the purpose and goals for a problem.
2. Decompose a problem into classes; define relstips and responsibilities of those classes.

B. Class design
1. Design and implement a set of interacting classe
2. Choose appropriate advanced data structurealgodthms.

Il. Program Implementation

The overall goals of program implementation pataitiese of program design. Classes that fill
common needs should be built so that they canusedeeasily in other programs. Object-orienteg
design is an important part of program implemeaiati

Computer Science A and Honors Computer Science |l
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. lteration
e. Recursion
C. Java library classes (included in the A-levelJéRa Subset)
Honors Computers Science Il
A. Java library classes (included in the honor&l@&P Java Subset)

[ll. Program Analysis
The analysis of programs includes examining antthpprograms to determine whether they

correctly meet their specifications. It also in@sdhe analysis of programs or algorithms in otoef

understand their time and space requirements whgred to different data sets.

Computer Science A and Honors Computer Science |l
A. Testing
1. Test classes and libraries in isolation.
2. ldentify boundary cases and
generate appropriate test data.
3. Perform integration testing.
B. Debugging
1. Categorize errors: compile-time,
run-time, logic.
2. ldentify and correct errors.
3. Employ techniques such as using a debuggemaadxdtitra output statements, or hand-traci
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.giger 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 aru spealysis

9

IV. Standard Data Structures

Data structures are used to represent informatithinaa program. Abstraction is an important
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theme in the development and application of datesires.

Computer Science A and Honors Computer Science |l
A. Simple data types (int, boolean, double)
B. Classes

C. One-dimensional arrays

Honors Computer Science I

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 goodisetuto standard problems. Many are intertwined
with standard data structures. These algorithmeigeaexamples for analysis of program efficiengy.

Computer Science A and Honors Computer Science |l
A. Operations on A-level data structures previolistked
1. Traversals
2. Insertions
3. Deletions
B. Searching
1. Sequential
2. Binary
C. Sorting
1. Selection
2. Insertion
3. Mergesort
Honors Computer Science Il
A. Operations on honors level data structures presty 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 safsvcomponents of computer systems is
necessary for the study of computer science, the iawareness of the ethical and social implicat{on
of computing systems. These topics need not beredve detail but should be considered
throughout the course.

Computer Science A and Honors Computer Science |l
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 matbahaa logical

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

Character Education (Core Values-Honesty, Respect, Responsibility ddass, Service)
Career: 9.1 B2,9.1 B4,9.1 B5, 9.2 A1-4,9.2 B2-3,9.2Z8.2 D1

DEPARTMENT AGREEMENTS ON MINIMUM COURSE PROFICIENCI ES:

In order to receive credit f&xP Computers Science A, Honors Computer Science $tudents mus
exhibit proficiency in the topics described below.

t

GRADING / EVALUATION

Periodic evaluations will take place during eachikimg period. [During the first marking period,
the instructor will explain his / her grading prdaees to the class.] Students will earn a grade fo
each marking period, midterm exam, and the finahex 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 grafl“D”, a student must:

Have a grade of 65% or greater when the 4th mank@nogpd grades and the exam grades
calculated.

are

Have achieved the following:

A) 100% Tests/Quizzes/Projects
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