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Il OVERVIEW

The Calculus Honors course is open to all students who have completed Algebra
lii/Trigonometry (Academic Pre-calculus) or Analysis/Pre-Calculus. it includes
differential and integral calcuius and their applications. it is intended to prepare
students for Calculus | at the college level.

. RATIONALE

The Calculus Honors is the fourth course in the college preparatory mathematics
sequence. It is intended to prepare students for the college level math course
work and for students whose future career expectations include college course
work in mathematics, science, and/or computer science.

il STANDARDS

The Atlantic City Mathematics Program is aligned to the NJ Core Mathematics
Content Standards. The standards are listed below.

4.1 All students will develop number sense and will perform standard
numerical operations and estimations on all types of numbers in a
variety of ways

A Number Sense
B. Numerical Operations
C. Estimation

4.2  All students will develop spatial sense and the ability to use
geometric properties, relationships, and measurement to model,
describe, and analyze phenomena.

A. Geometric Properties

B. Transforming Shapes

C. Coordinate Geometry

D. Units of Measurement

E. Measuring Geometric Objects

4.3  All students will represent and analyze relationships among
variable quantities and solve problems involving patterns, functions,
and algebraic concepts and processes.

Patterns and Relationships

Functions

Modeling

Procedures
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4.4

All students will develop an understanding of the concepts and
techniques of data analysis, probability, and discrete mathematics,
and will use them too model situations, solve problems, and
analyze and draw appropriate inferences from data.
A. Data Analysis (Statistics)
B. Probability
C. Discrete Mathematics-Systematic Listing and Counting
D. Discrete Mathematics-Vertex Edge Graphs and
Algorithms

4.5  All students will use mathematical processes of problem solving,
communication, connections, reasoning, representations, and
technology to solve problems and communicate mathematical

ideas.

A. Problem Solving

B. Communication

C. Connections

D. Reasoning

E. Representations

F. Technology
STUDENT OQUTCOMES

KNOWLEDGE (Information and Concepts)
The student will:

find limits of rational and trigonometric expressions, find right and left
handed limits when appropriate, use limits to determine continuity, and the
find limits at infinity. [4.3.12.B, 4.5.12.F]

find the definition of derivative, use the derivative to find rates of change,
and use the rules of differentiation, ie. product, quotient, and chain rules.
[4.3.12.B, 4.5.12.F]

use differentiation to find related rates, extrema on an interval, and the
mean value theorem. [4.3.12.B, 4.5.12.F]

define the connections between derivatives and the graph of a function.
[4.3.12.B, 4.5.12.F]

use derivatives to find inflection points and to determine concavity of a
curve. {4.3.12.B, 4.5.12.F]
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graph a function by hand by using the information about its derivative.
[4.3.12, 4512 A]

approximate the area under a curve as a definite integral.
[4.3.12.B,45.12.E, 4.5.12.F]

compute definite integrals by using Riemann Sums
(4312.B,4512E, 4.5.12.F]

construct antiderivatives using the Fundamental Theorem of Calculus
[4.1312.E,4.512.A, 4.512.E]

use integration by substitution.
[4.512.E, 4.3.12.B]

use numerical integration
[4.3.12.B, 4.5.12.F]

understand the value of e.
[4.5.12.C,4.5.12.E, 4.3.12.B]

apply the properties of logarithms through both differentiation and
integration. [4.3.12.B, 4.5.12.C, 4.5.12.D]

use inverse functions to determine whether one function is the inverse
function of another function. [4.3.12.B, 4.5.12.C, 4.5.12.D]

differentiate and integrate natural exponential functions
[4.3.12.B,4.5.12.E, 45.12.D]

solve problems involving exponential growth and decay and the numerous
applications to exist. [4.1.12.B, 4.3.12.C, 4.5.12.A, 4.5.12.F]

find the area between two curves and the area of a region between
intersecting curves using integration. [4.3.12.B, 4.5.12.F]

find the areas of solids using the Disc Method, Washer Method, and by
cross-sectional area. [4.3.12.B, 4.5.12.F]

review procedures for fitting and integrand to one of the basic integration
rules. [4.3.12.B,4.5.12.D, 4.5.12.F]

find an antiderivative and the fabular method to perform integration by
parts. [4.5.12.A, 4.512.F]



ATTITUDES
The student will:

develop a desire to pursue the study of mathematics in the future.
[4.5A, 4.5C]

develop an understanding and appreciation for the application of
mathematics in real life situations and its relationship to other disciplines.
[4.5B, 4.5C, 4.2D, 4.3C]

develop a desire {o persist and solve mathematical problems from
beginning to end.
[4.5A]

develop an appreciation for the history of mathematics
[4.5C]

develop an appreciation for mathematics as an integrated whole.
[4.5C, 4.3D]

C. CLASSROOM EXPECTATIONS

The student wili:

L

2.

develop pride in and a feeling of self worth.

develop a respect and be active in the learning process.

learn to respect those that think, dress, and act differently.

encourage and nurture academic achievement through high expectations.
promote an appreciation for the strengths of cultural diversity.

be prepared to learn on a daily basis.



SKILLS AND BEHAVIORS
The student will:

develop and apply various strategies to solve problems from everyday and
mathematics situations as well as career-based problems.
[4.5A, 4.5B, 4.5C, 4.5E, 4.5F, 4.2D, 3.2D, 4.3C, 4.4D]

develop the ability to communicate mathematically through a variety of
forms of expression including oral, written, and visual.
[4.5A, 4.5B, 4.5C, 4.5D, 4.5E]

use physical models and manipulatives to model and investigate problem
situations and mathematics concepts.
[4.5A, 4 5E, 4 5F]

use calculators and other appropriate forms of technology to gather,
analyze, and display mathematical data, and to facilitate and enhance
their mathematical thinking, understanding, and power.

[4.5A, 458, 4.5C, 4.5k, 4.5F, 4.1C, 4.1B, 4.2B, 4.4A]

demonstrate organization by keeping a complete and detailed notebook.

work independently and in cooperative groups to enhance mathematical
thinking.
[4.5A, 4.5A, 4.5B, 4.5D]

recognize that there may be multiple ways to solve a problem, weigh
their relative merits, and select and use appropriate problem solving
strategies.

[4.5A, 4.58, 4.5E, 4.5F, 4.1C, 4.2D, 4.3D]

reflect on and clarify their thinking so as to present convincing arguments

for their conclusions.
[4.5A, 4.5B, 4.5D, 4.5E]

TECNHOLOGICAL LITERACY

The student will:

demonstrate the ability to enter data, use mathematical or logical
functions to manipulate data, to generate charts and graphs, and to

interpret the results [8.12.1.A.3]

exhibit legal and ethical behaviors when using information and
technology, and discuss consequences of misuse [8.12.1.B.2]



3. understand the nature and impact of technology as well as its costs
and trade-offs in terms of productivity [8.12.2.A.1, 8.12.2.A.2,
8.12.2.A.3]

F. CAREER EDUCATION AND CONSUMER, FAMILY, AND LIFE SKILLS
The student will:

1. understand the necessary pathways for entering the world of work
as well as continuing education, such as coilege, post-secondary
vocationai-technical education, specialized certification and/or
registered apprenticeships [9.1.A.1,9.1.A 2, 9.1.A.3, 9.1.A 4]

2. understand the importance of mathematics and how to use
mathematics in order to be functional members of society.
[2.212.A1,9212A,9212A4,92.12.C.1,9.2.12.E]

V. STRATEGIES
Instruction in Calculus Honors is accomplished through:

» large group interactive lecture/discussion
¢ independent reading of text
s problem exercises designed

Appropriate classroom time will be given to allow students to:

s work collaboratively on problem solving exercises

¢ work in individual and small group

e present original work to other students and receive critiques of their
work; to critique the work of other students

Graphing calculators are used throughout the course to assist and reinforce
concept development.

V1. EVALUATION
Students will be evaluated by multiple criteria which may include:

¢ Chapter/Unit Test & Quizzes; these will consist of recall questions,
short constructed response questions and open-ended questions
requiring students to explain their thinking in arriving at their
solution/conclusion.

¢ Notebooks; specific criteria will be determined by the teacher and
will include note taking and homework



e Qut-of-class graded assignments such as enrichment projects

e Qral presentations
-informal- participation in class discussions
-formal- presentation of special assignments/projects

¢ Class participation as determined by the teacher

e Open-Ended Questions based upon the High School Proficiency
Assessment.

The marking period grades for the course will be determined as follows:

Formal Assessment (Tests/Quizzes) 50%
+ Homework, notebook, project, class 50%

participation, special graded assignments,

and alternative assessments (as determined

by teacher)

The number of/fand frequency of tests/quizzes and other assessments will be
determined by the teacher.

The final grade for Calcuius Honors will be determined by the following:

e Four quarter grades each worth 22.5% 90%
e One final exam 10%

Final exams are departmental tests and will consist of multiple choice and open-
ended questions.

VIl. REQUIRED RESOURCES

1. The text for this course is:
Calculus of a Single Variable, D.C. Heath and Company, Lexington, MA,
2008. i1SBN: 0-618-50304-8

2. Other primary sources:
Teacher created resource binder

3. Other resources:
Principles and Standards for School Mathematics. National Council of
Teachers of Mathematics. New York. 2000.
Montgomery Township Public School District

District Laptop Carts



Calcuiators
TI-83 graphing calculator
Ti-89 graphing calculator

Monthly Assessments
End of Year Assessments

Vill. SCOPE AND SEQUENCE

Unit

1A.

Textbook Section

Pre-Calculus Review

Summer Assignment Review of Chapter 1 and Pre-Calculus
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2.1
2.2
2.3
2.3
2.4
2.5
2.6

3.1
3.2
3.3
3.3
3.4
3.5
3.6
3.7
3.8
3.9

Limits and Continuity

A Preview of Calculus

Finding Limits Graphically and Numerically
Evaluating Limits Analytically

Continuity and One-Sided Limits

Infinite Limits

Derivatives

Derivative and the Tangent Line

Basic Differentiation Rules and Rates of Change
Product and Quotient Rules

Higher-Order and Trigonometric Derivatives
The Chain Rule

implicit Differentiation

Related Rates of Change

Applications of Differentiation

Extrema on an interval

Rolle’s Theorem and the Mean Value Theorem
Increasing and Decreasing Functions
First Derivative Test

Concavity and the Second Derivative Test
Limits at Infinity

Curve Sketching Techniques

Optimization Problems

Newton’s Method

Differentials

Time

8 days

21 days

21 days

21 days



4.1
4.2
4.3
4.4
4.5
4.6

5.1
5.2
5.3
5.4
2.5
5.6
5.7
58

7.1
7.2
7.3
74

10.

Integration 21 days
Antiderivatives and Indefinite Integration

Area

Riemann Sums and Definite Integrals

The Fundamental Theorem of Calculus

Integration by Substitution

Numerical Integration

L.ogarithmic, Exponential, and Other 21 days
Transcendental Functions

Natural Logarithmic Function: Differentiation

Natural Logarithmic Function: Integration

Inverse Function

Exponential Functions: Differentiation and Integration

Bases Other than e and Applications

Inverse Trigonometric Functions and Differentiation

Inverse Trigonometric Functions and Integration

Hyperbolic Functions

Applications of Integration 21 days
Area of a Region Between Two Curves

Volume: The Disc Method

Volume: The Shell Method

Arc Length and Surfaces of Revolution

Integration Techniques 10 days
Basic Integration Rules

Integration by Parts

Projects 20 days

Testing Days, Final Exams, and Special 16 days
Schedules



