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@ Advanced Placement Calculus AB

Miss Daniels

Room 154

Philosophy

This course is designed to meet the need of those students considering a career in
mathematics or fields that require a strong mathematical foundation, such as physics or
engineering. All students entering AP Calculus have taken Algebra 1 and Algebra 2,
Geometry, and Precalculus, all at the Honors level. To be admitted to AP Calculus, they
must earn a B+ or higher in Honors Precalculus and be recommended by the Chair of the
Mathematics Department. The Precalculus curriculum provides all of the students with
background knowledge in graphing and calculator usage, trigonometry, logarithms, and
functional relationships.

The primary focus of the course is developing the students’ understanding of
calculus concepts and providing experience with calculus methods and applications. Both
differential and integral calculus are presented

Requirements:

Because technology is used regularly throughout the course, each student must have a
graphing calculator. (Most have a TI -83 or TI -84.) The four required components of
graphing technology are stressed. Using their calculators, students must be able to: 1)
find a root; 2) sketch a function in a specified window; 3) approximate the value of a
derivative at a point; and 4) approximate the value of an integral at a point.

Because the course is designed as preparation for the Advanced Placement Exam in
Calculus, every student is required to take the exam in May. The fee due date has
changed and will be collected near the end of the first quarter.

Assessments:
Quizzes — Due to the nature of the curriculum, quizzes will be given after one or two
sections. They usually fall between 12 and 15 points each.

Tests — A test will be given at the end of each chapter (through only chapter 4!!). Tests
are around 30 points each. The kicker--each test is cumulative. ©

Homework — I will assign problems for each section. It will not be collected, but
beneficial to complete for understanding. You never know where those questions will
pop up. (wink, wink) I will upload homework solutions to Google Classroom. Practice is
crucial to understand the concept and not to just memorize how to do certain problems.

Additional Assignments — Activities, worksheets and collaborative work will be a part of
our framework. These activities may carry a point value of 3-5 points. (This is basically
the miscellaneous category!)




STAY IN THE KNOW!
v Check Progressbook for updated grades.

v Visit the AP Calculus Google Classroom page to see class
notes, worksheets, and videos. It also has a calendar of
assignments and assessments.

Class Code: vfnec5hg

v’ Ask me when you have questions! Also, you can always
email me at edaniels@mvcsd.us

v’ You will be given a physical copy of the textbook along with
online access to one.

v’ Access your calculus textbook online with these steps:

- Go to cengage.com/login

- Click “New Student User” button

- Enter this access code: ELPPPPPXPPPFHX

- Enter your account information and agree to the
License Agreement

- Enter search criteria to find your school and click the
“Search” button

- Select our school by clicking the bubble and then
click “Continue”

SCHOOLWIDE RULES:
o Tardies to class are being recorded and sent to the office
each period this year.
o Restrooms — Use the restrooms between classes. If there is
an emergency, you can ask to fill out a pass on e-hallpass.
o No cell phones out at any time during the period.


mailto:edaniels@mvcsd.us

OF SPECIAL NOTE:

Absences — When a student is absent, they will have the allocated
amount of time according to school policy to make up work. If an
absence 1s unexcused, no credit is given for the work missed.

The missing assignments will be posted on Progressbook and on
Google Classroom.

Chromebooks - We will use these for quite a few things in class.
However, they are not to be used for non-academic purposes. We
will access online materials during class so make sure they are
charged when you come to class. If you are unprepared for the
day’s lesson by not having your Chromebook present or charged,
you will lose points on the assignment of the day.

Supplies —Make sure to have your Chromebook, calculator,
notebook, and pen/pencil ready for each class.

AP Calculus AB Course Outline
UNIT P: Preparation for Calculus*

A. Graphs and Models

1. Sketch the graph of an equation.
2. Find the intercepts of a graph.
3. Test a graph for symmetry.
4. Find the points of intersection of two graphs.
5. Interpret mathematical models for real-life date.
B. Linear Models and Rates of Change
1. Find the slope of a line passing through two points.
2. Write the equation of a line with a given point and slope.
3. Interpret slope as a ratio or as a rate in a real-life application.
4. Sketch the graph of a linear equation in slope-intercept form.
5. Write equations of lines that are parallel or perpendicular to a given line.
C. Functions and Their Graphs
1. Use function notation to represent and evaluate a function.
Find the domain and range of a function.
Sketch the graph of a function.
Identify different types of transformations of functions.
Classify functions and recognize combinations of functions.
ttmg Models to Data
1. Fita linear model to a real-life data set.
2. Fit a quadratic model to a real-life data set.
3. Fit a trigonometric model to a real-life data set.
* This material in this unit will be covered as needed.
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UNIT 1: Limits and Their Properties (3 weeks)

A. Finding Limits Graphically and Numerically
1. Estimate a limit using a numerical or graphical approach.
2. Learn different ways a limit fails to exist.

B. Evaluating Limits Analytically
1. Evaluate a limit using properties of limits.
2. Develop and use a strategy for finding limits.
3. Evaluate a limit using dividing out and rationalizing techniques.
4. Evaluate a limit using the Squeeze Theorem.

C. Continuity and One-Sided Limits
1. Use the definition of continuity to determine continuity at a point and
continuity on a open interval.
2. Determine one-sided limits and continuity on a closed interval.
3. Use properties of continuity.
4. Understand and use the Mean Value Theorem.

D. Limits Involving Infinity

1. Use a table to determine infinite limits.
2. Interpret asymptotic behavior as a limit involving infinity.
3. Find limits at infinity and infinite limits analytically.
4. Graph functions whose limits involve infinity.

UNIT 2: Differentiation (6 weeks)

A. The Derivative and Tangent Line Problem
1. Find the slope of the tangent line to a curve at a point.
2. Define the derivative of a function as the limit of the difference quotient.
3. Non-differentiability
a) Differentiate between a vertical tangent line and a tangent line not
existing when the limit of the quotient function does not exist
b) Graph functions that are not differentiable everywhere.
3. Discuss the relationship between differentiability and continuity.
a) Recognize and sketch points on curves that are non-differentiable, but
continuous.
B. The Derivative as a Rate of Change
1. Instantaneous rate of change as the limit of the average rate of change.
2. Velocity and the first derivative.
C. Basic Differentiation Rules
1. Develop the derivative of power rule x" .
2. Develop the derivatives of sin x, cosx.
D. Product and Quotient Rules and Higher-Order Derivatives
1. Use product and quotient rules.
2. Develop the derivatives of tan x,cotx,secx,cscx.

E. The Chain Rule

F. Implicit Differentiation

G. Inverse Functions
1. General formula for derivatives of inverse functions.
2. Derivative of €*,Inx, a*, log, x.

3. Derivative of inverse trigonometric functions.
H. Logarithmic Differentiation



I. Related Rates
1. Find a related rate.
2. Use related rates to solve real-life problems.

UNIT 3: Applications of Differentiation (7 weeks)

A. Extrema on an Interval
1. Understand the definition of extrema of a function on an interval.
2. Understand the definition of relative extrema of a function on an open interval.
3. Find extrema on a closed interval.
B. Rolle’s Theorem and the Mean Value Theorem
1. Understand and use Rolle’s Theorem.
2. Understand and use the Mean Value Theorem
C. Increasing and Decreasing Functions and the First Derivative Test
1. Determine intervals on which the function is increasing or decreasing.
2. Apply the First Derivative Test to find the relative extrema of a function.
D. Concavity and the Second Derivative Test
1. Determine intervals on which a function is concave upward or concave
downward.
2. Find points of inflection and identify them as points where concavity changes.
3. Apply the Second Derivative Test to find relative extrema of a function.
E. A Summary of Curve Sketching
1. Understand the relationship between f, f" and f”.

2. Graph f from a graph of f”, including the concavity of f.

3. Analyze and sketch the graph of a function.
F. Optimization Problems
1. Solve applied minimum and maximum problems.
G. Newton’s Method
1. Approximate a zero of a function using Newton’s Method.
2. Approximate points of intersection of two functions.
H. Differentials
1. Understand the concept of a tangent line approximation and find the linearization of a
function fat a point a.
2. Compare the value of the differential, dy with the actual change in y, Ay.
3. Find the differential of a function and use it to approximate a functions value at a given
point.
4. Estimate a propagated error using a differential.
5. Find maximum allowable error and relative error while using differentials.

UNIT 4: Integration (6 weeks)

A. Antiderivatives and Indefinite Integration
1. Write a general solution of a differential equation.
2. Use indefinite integral notation for antiderivatives.
3. Use basic integration rules to find antiderivatives.
4. Find a particular solution to a differential equation.
B. Area
1. Use sigma notation to write and evaluate a sum.
2. Understand the concept of area.
3. Approximate the area of a plane region.
4. Find the area of a plane region using limits.
C. Riemann Sums and Definite Integrals
1. Understand a Riemann Sum.



2. Evaluate a definite integral using limits.

3. Evaluate a definite integral using properties of definite integrals.
D. The Fundamental Theorem of Calculus

1. Evaluate a definite integral using the Fundamental Theorem of Calculus.

2. Understand and use the Mean Value Theorem for Integrals.

3. Find the average value of a function over a closed interval.

4. Understand and use the Second Fundamental Theorem of Calculus.
E. Integration by Substitution

1. Use pattern recognition to find an indefinite integral.

2. Use change of variables to find an indefinite integral.

3. Use change of variables to find a definite integral.

4. Evaluate a definite integral using an even or odd function.
F. Integrals of Transcendental Functions

1. Integrals of e*,a”

2. Integrals of trigonometric functions.

G. Numerical Integration
1. Approximate a definite integral using the Trapezoidal rule.
2. Approximate a definite integral using the Midpoint rule.

UNIT 5: Differential Equations (2 weeks)

A. Slope Fields
B. Differential Equations
1. Separation of variables.
a) Simple separable differential equations.

b) Equations in the form of M (x)+ N( y)? =0.
X

2. Growth and decay models.

3. Using exponential growth and decay models.
a) Radioactive decay
b) Population growth
c¢) Newton’s law of cooling.

UNIT 6: Applications of Integration (3 weeks)

A. Area of a Region Between Two Curves
1. Find the area of a region between two curves using integration.
a) Use vertical representative rectangles.
b) Use horizontal representative rectangles.
2. Find the areas of a region between intersecting curves using integration.
a) Find area between curves intersecting in two points
b) Find area between curves intersecting in more than two points.
¢) Vertical or horizontal rectangles: Which to use?
3. Describe integration as an accumulation process.
B. Volume: The Disk Method
1. Find the volume of a solid using the disk method.
a) Horizontal axis of rotation (x-axis and non-x-axis)
b) Vertical axis of rotation (y-axis and non-y-axis)
2. Find the volume of a solid using the washer method.



3. Find the volume of with known cross sections.

C. Volume: The Shell Method
1. Find the volume of a solid of revolution using the shell method.
2. Compare the uses of the disk method and the shell method.

Unit 7: AP Exam Review (4 weeks)
Review of Calculus using:

1. AP review book

2. Released Multiple Choice Exams

3. Free response questions: 1997 to present

Unit 8: Life after the AP (2 weeks)
A) Volume: The Shell Method
1. Find the volume of a solid of revolution using the shell method.
2. Compare the uses of the disk method and the shell method.
B) Integration by Parts.
C) More Differential Equations
D) Final Project

*Syllabus subject to change at teacher’s discretion!



