
Brief Description of Course:  AP Calculus AB     
 
 
Course Design and Philosophy: 
 
The course is taught over a traditional academic school year (August-June) on a block schedule with a 90 minute 
class 5 days a week.  The course is designed to give students the skills and conceptual understandings necessary to 
be successful on the CollegeBoard’s Calculus AB examination.  Topics covered in the course are taken directly 
from the topic outline set forth by the CollegeBoard and mandated by the North Carolina Standard Course of 
Study.  In order to emphasize conceptual understanding of Calculus, a multi-faceted educational approach using 
graphical, numerical, analytical, and verbal instructional strategies is implemented.  Additionally, connections 
between Calculus and other subjects such as Finances, Physics and Chemistry allow students to appreciate the 
real world applications of concepts covered.   
 
Students enrolled in this class are expected to take responsibility for their own learning.  As such, the teacher acts 
more as a facilitator of learning than a presenter of information.  Students must engage in whole class and small 
group discussions, be willing to analyze information, interpret facts, discover expanded meanings beyond the 
absolute realm of skills, supply written explanations of solutions and verbalize solutions in oral presentations to 
the class.  The primary goal of the course is for students to gain a conceptual understanding of the foundations of 
Calculus.  Therefore, rather than basing the course on skills memorization, the focus is on developing an 
understanding of the foundational structure and purpose of Calculus. 
 
 
Teaching Strategies: 
 
Success in Calculus requires that students have a strong Algebra background.  Students enrolled in Calculus are 
required to take a Pre-Calculus course.  This ensures students will have covered all prerequisite material prior to 
attempting the rigor of Calculus.  In the first weeks of Calculus, we work extensively on establishing guidelines 
related to study habits, use of graphing calculators, and student high performance expectations for the course 
and the student’s responsibility with regards to obtaining assistance when they do not grasp certain concepts. 
 
Calculus differs from many mathematics courses because the emphasis is often more on the student’s ability to 
explain and defend their conclusions instead of obtaining a correct numeric value.  To this end, considerable time 
and effort is devoted to having students practice giving verbal and written explanations of their reasoning 
processes and conceptual understandings.  The limited amount of lecture in the class requires students to interact 
with the instructor and peers and develop the ability to communicate in the language of math.  Collaborative 
learning and peer learning teams are used extensively throughout the course. 
 
Effective use of the graphing calculator allows students to focus on conceptual understanding and less on tedious 
or cumbersome tasks such as graph creation and numeric computation.  All students have access to a TI-84 Plus 
both at home and school.  The calculators are particularly useful in completion of the labs implemented 
throughout the course.  For example, calculator usage is an essential component of the falling objects lab (Toy 
Story).  The graphing calculator is used to introduce students to the topics and help them visualize the concept 
stressing four main functions:  finding a root, using an appropriate viewing window, approximating numerical 
derivatives at a given point, approximating the value of a definite integral using numerical methods.  Concepts are 
then analyzed algebraically and analytically without the calculator. 
 
 
 
 
 



Classroom Expectations: 
 
Every student is an important member of this class. You are expected to actively participate, stay engaged, and 
discuss ideas. The classroom is arranged in teams of four so that you may collaborate and share ideas freely. Most 
classes will include some group work, ranging from a warm-up (often using a past AP exam question) to an 
exploration. Students will use the individual and group-sized whiteboards to aid in this sharing. Groups will be 
asked to present their work to the class on a rotating basis.  
 
Everyone is encouraged to form a study group for additional support. Your teacher will be available before (even 
before zero hour) and after school as posted for extra help. Calculus is a challenging, rigorous course. We can do 
this together. 
 
 
Curricular Requirements: 
  

 Curricular Requirement 1 The course is structured around the enduring understandings within the three 
big ideas described in the AP Calculus Course and Exam Description. 

o CR1a The course is structured around the enduring understandings within Big Idea 1: Limits.  
o CR1b The course is structured around the enduring understandings within Big Idea 2: Derivatives. 
o CR1c The course is structured around the enduring understandings within Big Idea 3: Integrals and 

the Fundamental Theorem of Calculus. 

 Curricular Requirement 2 The course provides students opportunities to apply the six Mathematical 
Practices for AP Calculus as they engage in the learning objectives described in the AP Calculus Course and 
Exam Description. 

o CR2a The course provides opportunities for students to reason with definitions and theorems. 
o CR2b The course provides opportunities for students to connect concepts and processes. 
o CR2c The course provides opportunities for students to implement algebraic/computational 

processes. 
o CR2d The course provides opportunities for students to engage with graphical, numerical, 

analytical, and verbal representations and demonstrate connections among them. 
o CR2e The course provides opportunities for students to build notational fluency. 
o CR2f The course provides opportunities for students to communicate mathematical ideas in 

words, both orally and in writing. 

 Curricular Requirement 3 Students have access to graphing calculators and opportunities to use them to 
solve problems and to explore and interpret calculus concepts. 

o CR3a Students have access to graphing calculators. 
o CR3b Students have opportunities to use calculators to solve problems. 
o CR3c Students have opportunities to use a graphing calculator to explore and interpret calculus 

concepts. 

 Curricular Requirement 4 Students and teachers have access to a college-level calculus textbook. 
 
 
 
Mathematical Practices: 
 
The following is a brief description of some of the activities included in the course.  

 Reasoning with definitions and theorems  
o LO 1.2B - In problems where students practice applying the results of key theorems (e.g., 

Intermediate Value Theorem, Mean Value Theorems, and/or L’Hospital’s Rule), students are 
required for each problem to demonstrate verbally and/or in writing that the hypotheses of the 
theorems are met in order to justify the use of the appropriate theorem.  



 Connecting concepts and processes  
o LO 3.3A - Students are provided with the graph of a function and a second function defined as the 

definite integral of the graphed function with a variable upper limit. Using differentiation and 
antidifferentiation, students evaluate specific values of the second function and then find the 
intervals where the integral function is increasing, decreasing, concave up, and concave down. 
They use this information to sketch a rough graph of the second function. [CR2b] [CR2d: 
graphical]  

 [CR2b] — The course provides opportunities for students to connect concepts and 
processes.  

 [CR2d] — The course provides opportunities for students to engage with graphical, 
numerical, analytical, and verbal representations and demonstrate connections among 
them. 

 Implementing algebraic/computational processes  
o LO 3.2B - Students are presented with a table of observations collected over time periods of 

different lengths (e.g., temperatures or stock prices). Students use Riemann sums to numerically 
approximate the average value of the readings over the given time period and interpret the 
meaning of that value. [CR2c] [CR2d: numerical]  

 [CR2c] — The course provides opportunities for students to implement 
algebraic/computational processes.  

 [CR2d] — The course provides opportunities for students to engage with graphical, 
numerical, analytical, and verbal representations and demonstrate connections among 
them.  

 Connecting multiple representations  
o LO 2.3C - Students are presented with numerous functions modeling velocity and time for objects 

in motion. These functions are presented numerically, graphically, analytically (in the form of a 
formula), and verbally (as a description in words of how the function behaves). Many of these 
functions are distinct, but some represent the same function (e.g., one of the functions presented 
verbally is the same as one of the functions presented analytically). Given some initial conditions, 
students calculate or approximate displacement, total distance travelled, and acceleration for 
these functions (both by hand and with a graphing calculator), and determine which 
representations are the same function. Students evaluate how each representation was useful for 
solving the problems. [CR2d: connection between analytical and verbal] [CR3b]  

 [CR2d] — The course provides opportunities for students to engage with graphical, 
numerical, analytical, and verbal representations and demonstrate connections among 
them.  

 [CR3b] — Students have opportunities to use calculators to solve problems.  

 Building notational fluency  
o LO 3.5B - Students are given a variety of growth and decay word problems where the rate of 

change of the dependent variable is proportional to the same variable (e.g., population growth, 
radioactive decay, continuously compounded interest, and/or Newton’s law of cooling). Students 
are asked to translate the problem situation into a differential equation using proper notation. 
Students show the steps in solving the differential equation, continuing to use proper notation for 
each step (e.g., when to keep or remove absolute value). In a later activity, students will vary 
initial conditions and use their calculators to graph the resulting solutions so that students can 
explore the effect of these changes. [CR2e] [CR3c]  

 [CR2e] — The course provides opportunities for students to build notational fluency.  
 [CR3c] — Students have opportunities to use a graphing calculator to explore and 

interpret calculus concepts.  

 Communicating Throughout the course, students are required to present solutions to homework 
problems both orally and on the board to the rest of the class. On at least one question on each quiz and 



test, students are explicitly instructed to include clearly written justifications in complete sentences for 
their solutions. [CR2f]  

o [CR2f] — The course provides opportunities for students to communicate mathematical ideas in 
words, both orally and in writing. 

 
Unit Information: 
 

This topic outline is intended to indicate the scope of the course, but it is not necessarily the order in which the 
topics will be taught.  

CHAPTER 1 – PreCalculus Review 
CHAPTER 2 – Limits and Their Properties  
CHAPTER 3 – Differentiation  
CHAPTER 4 – Applications of Differentiation and L’Hopital’s Rule 
CHAPTER 5 – The Integral and Integration and Logarithmic, Exponential, and Other Transcendental Functions 
CHAPTER 6 – Applications of The Integral and Integration 
CHAPTER 7- Integration Techniques and Improper Integrals 
 
 
AP Calculus AB Course Outline: 
 
Chapter 1: Precalculus Review 

A. Real Numbers, Functions, and Graphs 
B. Linear and Quadratic Functions 
C. The Basic Classes of Functions 
D. Trigonometric Functions 
E.  Inverse Functions 
F.  Exponential and Logarithmic Functions 
G.  Technology Calculators and Computers 

 
Chapter 2: Limits 

A.  Limits, Rates of Change, and Tangent Lines 
B.  Limits: A Numerical and Graphical Approach 
C.  Basic Limit Laws 
D.  Limits and Continuity 
E.  Evaluating Limits Algebraically 
F.  Trigonometric Limits 
G.  Limits at Infinity 
H.  Intermediate Value Theorem 
I.   The Formal Definition of a Limit 
 

Chapter 3: Differentiation 
A.  Definition of the Derivative 
B.  The Derivative as a Function 
C.  Product and Quotient Rules 
D.  Rates of Change 
E.  Higher Derivatives 
F.  Trigonometric Functions 
G.  The Chain Rule 
H.  Derivatives of Inverse Functions 
I.   Derivatives of General Exponential and Logarithmic Functions 



J.   Implicit Differentiation 
K.  Related Rates 
 

Chapter 4: Applications of the Derivative 
A.  Linear Approximation and Applications 
B.  Extreme Values 
C.  The Mean Value Theorem and Monotonicity 
D.  The Shape of a Graph 
E.  L’Hopital’s Rule 
F.  Graph Sketching and Asymptotes 
G.  Applied Optimization 
H.  Newton’s Method 
I.   Antiderivatives 
 

Chapter 5: The Integral 
A.  Approximating and Computing Area 
B.  The Definite Integral 
C.  The Fundamental Theorem of Calculus, Part I 
D.  The Fundamental Theorem of Calculus, Part II 
E.  Net Change as the Integral of a Rate 
F.  Substitution Method 
G.  Further Transcendental Functions 
H.  Exponential Growth and Decay 
 

Chapter 6: Applications of the Integral 
A.  Area Between Two Curves 
B.  Setting Up Integrals: Volume, Density, Average Value 
C.  Volumes of Revolution 
D.  The Method of Cylindrical Shells 
E.  Work and Energy 
 

Chapter 7: Techniques of Integration 
A.  Integration by Parts 
B.  Trigonometric Integrals 
C.  Trigonometric Substitution 
D.  Integrals Involving Hyperbolic and Inverse Hyperbolic Functions 
E.  The Method of Partial Fractions 
F.  Improper Integrals 
G.  Probability and Integration 
H.  Numerical Integration 

 
 
Supplemental activities: 
 
The following activities are included when and if time permits. 

 “Take it to the limit” essay:  Students must find an example of a “real-life” item and explain in writing how 
it illustrates the concept of a limit. 

 Investigating velocity, speed and acceleration:  Students work together to analyze graphs of velocity, 
speed and acceleration. Given a graph of one they must draw the graphs of the other two and answer 
questions about the direction and motion of the particle. 



 “Toy Story”:  Students investigate position functions and analyze the velocity, speed, and acceleration of 
toys such as Barbie and G.I. Joe as they parachute out of the windows of Andy’s house. 

 “Function match” game:  Students are given a batch of cards. Each function has 5 cards; the graphs of f(x), 
f’(x) and f’’(x), the equation of f(x) and a verbal description. The students must match the 5 pieces 
together for each function. 

 “The Great Pumpkin Charlie Brown”:  The students work in small groups to solve a problem based on the 
rate of change of the pumpkin in the Charlie Brown story. 

 “Volume of a Bundt Cake” – Students must analyze a Bundt cake through finding the area of a cross-
section to find the volume and then by writing a function for which they can calculate the volume of the 
Bundt cake. 

 “Calculus Portfolio on Weebly”:  Students use a weebly.com to build their own website in which they blog 
about error analyses done on practice FRQs that scored 6 points or lower.  The error analysis includes 
correcting the problem and stating their error and how they corrected it.  They must include photos of 
their original response as well as their corrected response. 

 “Cross-Section of Volumes”:  Students make a creative physical model of a solid with a known cross 
section on a base with standard functions.  

o Guidelines: 
 The base function(s) can be any non-linear function except a line, parabola, square root or 

absolute value. If using more than 1 function for the base, the second function can be any 
of the student’s choice. 

 The cross section can be any shape except a square. If using multiple cross sections, due 
to more than one region acting as the base of the solid, then the second cross section can 
be any of the student’s choice. 

 The materials used can be no thicker than 0.25".  
 The model must be at least 24 inches long and have a minimum of 50 laminations (cross 

sections). 
 The art project must have a theme. (Examples are shown.)  

o Presentation must include the following items:  
 A clear description of function(s) used. 
 Explanation/sample of what the cross section looks like. 
 Computed area for each slice. 
 Volume as defined by a definite integral. If your problem is not integrable, students may 

use the Numerical Integration feature on your calculator (math 9). 
 
Primary Textbook: 

 Larson, Ron; Hostetler, Robert P.; Edwards, Bruce H.: Calculus of a SingleVariable. 7th Edition. Houghton 
Mifflin Company, 2002. 

 Other resources: 
o Korsunsky, Rita; Math Boat Interactive CD and AP Exam Review Books, 2015  
o Calculus in Motion Dynamic Animations Software; McGraw-Hill Education 
o Larson, Ron and Edwards, Bruce; Fast Track to an A, 9th Edition.  Cengage Learning 2010 
o Rogawski, Jon (Chief Author) with AP Review Sections by Ray Cannon; Calculus. 2nd Edition.  W.H. 

Freeman and Company, 2011 
o Kanischke, Ellen: A Watched Cup Never Cools. Emoryville: Key Curriculum Press, 1999. 
o Calculus Problems for a New Century: Resources for Calculus Collection:  A Project of the 

Associated Colleges of the Midwest and the Great Lakes Colleges Association, Robert Fraga, 
Editor, (The Mathematical Association of America), 1993 

o Shirley O. Hockett and David Bock: Barron’s AP Calculus, 10th edition, 2010 

http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Shirley%20O.%20Hockett
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=David%20Bock

