
  
Advanced Placement Calculus AB 

 
Course Description & Overview:  
 Students in Advanced Placement Math prepare to take the AP Calculus AB Exam in May with the objective of 
doing well. To that end, students will be assessed in a manner consistent with the format of the AP Exam, i.e., multiple 
choice and free-response questions both with and without the use of a graphing calculator. Another objective in this 
class is that students become critical thinkers inside and outside the mathematical classroom. Discuss and apply the 
concept of limit to solve problems in differential and integral calculus. We cover all topics in the AP Calculus AB course 
outline including solving problems and making connections between topics graphically, numerically, analytically and 
verbally. 
 
Course Materials:  
 

1. Textbook: Calculus of a Single Variable Ron Larson, Robert P. Hostetler and Bruce H. Edwards. 8th ed. Houghton 
Mifflin Company. Copyright 2006. Textbook is provided by the school. 

2. Graphing calculator. A TI 84 Plus or later version of a graphing calculator. 
3. Pencil and paper 
4. Charged laptop (when needed). Student must bring school issued device. 

 
Assessment Information 

1. Tests and Quizzes in a manner consistent with the AP exam, i.e., multiple choice and free-response questions 
both with and without the use of a graphing calculator 

2. Written homework (it is necessary that students complete the homework to do well in this class) 
Note: The homework is generally graded out of 10 points and the grade is based on completeness, 
demonstration of work, etc. Students should attempt all problems.  Late homework may be accepted with 
approval of the instructor. 

3. Classroom Climate Rubric  
Note: This grade considers attitude and effort as based on specific behavior. A student is generally graded on a 5 
point scale each week. A five (5) assumes appropriate and anticipated behavior (in class on time, work 
completed as directed, participation in classroom discussions, respect demonstrated to classmates and 
teachers). Students generally lose points based on any inappropriate and unexpected behavior (including but 
not limited to tardy, lack of materials, excessive use of hall pass, language, any inappropriate cell phone usage, 
e.g., texting, calling, social media, etc., distracting students and teacher). 

 
Grading Scale: 
 A – 92.5%       B – 84.5%     C – 77.5%     D – 69.5%  
 
Units Covered (chapter numbers are below) 
  
Preparation for Calculus 
  P.1 Graphs and Models 

P.2 Linear Models and Rates of Change 
P.3 Functions and Their Graphs 
P.4 Fitting Models to Data 

 
1. Limits and Their Properties  

1.1 A Preview of Calculus 
1.2 Finding Limits Graphically and Numerically 
1.3 Evaluating Limits Analytically 
1.4 Continuity and One-Sided limits 
1.5 Infinite Limits 

Section Project: Graphs and Limits of Trigonometric Functions 



 
2. Differentiation 

2.1 The Derivative and the Tangent Line Problem 
2.2 Basic Differentiation Rules and Rates of Change 
2.3 Product and Quotient Rules and Higher Order Derivatives 
2.4 The Chain Rule 
2.5 Implicit Differentiation 
2.6 Related Rates 
 

3. Applications of Differentiation 
3.1 Extrema on an Interval 
3.2 Rolle’s Theorem and the Mean Value Theorem 
3.3 Increasing and Decreasing Functions and the First Derivative Test 
3.4 Concavity and the Second Derivative Test 
3.5 Limits at Infinity 
3.6 A Summary of Curve Sketching 
3.7 Optimization Problems 
3.8 Newton’s Method 
3.9 Differentials 

 
4. Integration 

4.1 Antiderivatives and Indefinite Integration 
4.2 Area 
4.3 Riemann Sums and Definite Integrals 
4.3 The Fundamental Theorem of Calculus 
4.4 Section Project: Demonstrating the Fundamental Theorem 
4.5 Integration by Substitution 
4.6 Numerical Integration 

 
5. Logarithmic, Exponential, and Other Transcendental Functions 

5.1 The Natural Logarithmic Function: Differentiation 
5.2 The Natural Logarithmic Function: Integration 
5.3 Inverse Functions 
5.4 Exponential Functions: Differentiation and Integration 
5.5 Bases other than e and Applications 
       Section Project: Using Graphing Calculator to Estimate Slope 
5.6 Inverse Trigonometric Functions: Differentiation 
5.7 Inverse Trigonometric Functions: Integration 
5.8 Hyperbolic Functions 
 

6. Differential Equations 
6.1 Slope Fields and Euler’s Method 
6.2 Differential Equations: Growth and Decay 
6.3 Separation of Variables and the Logistic Equation 
6.4 First-Order Linear Differential Equations 
 

7. Applications of Integration 
7.1 Area of a Region Between Two Curves 
7.2 Volume: The Disk Method 
7.3 Volume: The Shell Method 
7.4 Arc Length of Surfaces of Revolution 
 
 



8. Integration Techniques, L’Hôpital’s Rule, and Improper Integrals 
8.1 Basic Integration Rules 
8.2 Integration by Parts 
8.3 Trigonometric Integrals 
8.4 Trigonometric Substitution 
8.5 Partial Fractions 
8.6 Integration by Tables and Other Integration Techniques 
8.7 Indeterminate Form and L’Hôpital’s Rule 
8.8 Improper Integrals 

 
 
Help 
I will be available before and after school by appointment, as this will vary with other commitments.  Please email me to 
let me know you’d like to meet with me first, there may be time during the school day as well if we are both free. 
 
Changes in Syllabus 
The syllabus is subject to change. Check Edline for the most recent version. 
 
AP Notes: The following AP website will be used throughout the course 
https://apstudent.collegeboard.org/apcourse/ap-calculus-ab 
 
Teaching Strategies 
During the first three quarters, the students are taught all of the basic concepts on how to find and apply limits, 
derivatives, and integrals through lectures, notes, etc. Class time is spent working on example problems together, in 
small groups, etc.  The students learn new concepts and make connections to previously learned concepts through 
explorations and discussions. Students are encouraged to work in small groups so they can solve mathematical problems 
in a variety of ways. Graphing calculators are used interactively to analyze, explore and discover new concepts, check 
solutions, and for applications. For each new concept taught, multiple methods are discussed, i.e., analytically, 
numerically, and graphically, and when it would be appropriate to use one method to find a solution to different types 
of problems 
After the basic concepts are taught, “Global Reviews” are used to review and give the students a deeper understanding 
of calculus and its applications. Since it is a review, no new information per se is introduced. Instead, students lead the 
activity and I help or assist when appropriate.   
Students work on past AP Exam free-response questions and mock AP Exam multiple choice questions within small 
groups (2). When they finish the free-response questions, they grade themselves using the scoring guidelines. For some 
of the questions, I show the examples of the students who scored high, middle, and low (which are found on the AP 
Central website) to help them grade their own work. Since the students are working together and working on free-
response questions, they are all required to communicate and explain their solutions to one another. Another strategy 
that I use is to have the students grade each other’s work to help them better understand how an AP grader will grade. 
Exams are still given after each unit or sub-unit, and include multiple choice and free-response questions which are 
graded based on the scoring guidelines. 
 
 
 
 
 
 
 
 
 
 
 
 

https://apstudent.collegeboard.org/apcourse/ap-calculus-ab


Course Outline 
Unit Content Skills 
Preparation for Calculus Graphs and Models\ 

Linear Models and Rates of Change 

Functions and Their Graphs 

Fitting Models to Data 

Graph Equations 

Identify Intercepts of a Graph 

Determine Symmetry of a Graph 

Determine Slope of a Line 

Find Equation of a Line 

Ratios and  Rates of Change 

Graphing Linear Models 

Parallel and Perpendicular Lines 

Functions and Functional Notation 

Domain and  Range 

Transformation of Functions 

Classifications and Combinations of 

Functions 

Fitting Models to Data 

Unit 1 – Limits 

& Continuity 
Limits 

Asymptotes 

Intermediate Value Theorem 

Continuity 

Find limits graphically, numerically, & 

analytically 

Find one-sided limits and continuity 

Determine continuity at a point and on an 

open interval 

Determine infinite limits from the left and 

from the right 

Find vertical and horizontal asymptotes 

Determine limits at infinity 

The teacher presents the following scenario: 

given that 𝑓(0)=0 and 𝑓(2)=6, a student 

claims that for some value 𝑐, 𝑐,0<𝑐<2, 

𝑓(𝑐)=3 by the Intermediate Value Theorem. 

Then the class has a discussion about 

whether the student is correct and why. 

 

**A graphing calculator is mainly used to 

explore and support 

solutions for the above skills. 
Unit 2 - 

Differentiation 
First & Second Derivatives of 

Functions 

Power rule, product rule, 

quotient rule, chain rule 

Derivatives of lnx, e^x, log, a^x 

Implicit Differentiation 

Related Rates word problems 

Estimating a derivative 

Find the derivative of a polynomial function 

and trigonometric 

function analytically and graphically. 

Analyze continuity and differentiability of 

functions. 

Find derivatives of lnx, e^x, log, and a^x 

Find the derivative of a function using 

implicit differentiation. 

Use related rates to solve real-life problems 

Estimate the derivative numerically (tables) 

and graphically using the 

concept of a secant line. 

Use a graphing calculator to find the 

derivative at a point. 
Unit 3 – 

Applications of 

Differentiation 

Linear approximations 

Extrema on an Interval 

Rolles & Mean Value Theorem 

Increasing, Decreasing, 

Concavity, & Inflection 

 

Curve Sketching 

Limits at Infinity 

Rates of Change & Rectilinear 

Motion 

Optimization 

Differentials 

Find equation of the tangent line and use 

tangent line approximations 

Find extrema on a closed interval 

 
Classroom assignment: students are asked to 

use their calculators to determine the 

absolute extrema of 

𝑓(𝑥)=3𝑥^3+2𝑥^2−10𝑥+4 on [−4,2].  

 

In class exploratory assignment exercise, 

students will graph various functions and 

their derivatives on the calculator and make 

conjectures about the relationship between 

the characteristics of 𝑓 and 𝑓′    

 



Understand & use Mean Value Theorem 

analytically, numerically, 

 

Each student sketches a graph of 𝑓given the 

formulas for𝑓′and𝑓′′; students then exchange 

papers, compare their answers, and try to 

come to agreement.  

Determine intervals on which a function is 

increasing, decreasing, 

concave up and down analytically, 

numerically, and graphically 

Apply first and second derivative tests to 

find relative extrema 

Find absolute max and min 

Use the graphing calculator to find extrema 

graphically 

Find critical points and points of inflection 

Analyze & sketch the graph of the derivative 

Analyze and Graph f(x) given f ’ (x) and vice 

versa 

Use a graphing calculator to graph and find 

the zeros of f (x) = 4x^4-4x^3-3x^2 -6, then 

find  f ’ and find where f ’(x)=0. Next, find 

f’’(x) =0. 

Exercise: If Rolle’s theorem applies, graph 

examples that demonstrates that the 

derivative is equal to zero at least once in the 

given interval. 

Find average velocity of a falling object 

Use a function and its first and second 

derivatives to find position, 

velocity , and acceleration 

Determine if a particle is speeding up or 

slowing down 

Solve applied minimum & maximum 

problems 

**A graphing calculator is also used to 

explore and support solutions 

for the above skills. 
Unit 4  – 

Integration 

 

Antiderivative and Indefinite Integration 

Area 

Riemann Sums & Rectangular 

Approximations 

Trapezoidal Rule 

Solving definite integrals using 

geometry 

Indefinite integrals of 

polynomials and trig functions 

Initial Value Problems 

U-substitutions 

Fundamental Theorem of 

Calculus I,II (evaluating various 

definite integrals) 

Average Value & Mean Value 

Theorems 

Area under a curve and between 

two curves 

Rectilinear Motion Revisited - 

displacement & distance 

 

Calculate indefinite integrals 

Approximate the area under the curve 

analytically and numerically 

using rectangular and trapezoidal 

approximations and Riemann Sums 

 
As part of the review for the AP exam, 

students are shown the graph of a function 

such as f(x) = 1⁄x and asked to write an 

expression for the area under the curve on a 

specified interval as the limit of a right-hand 

Riemann sum.  

 

Pre-exam review sheet contains a problem 

in which students are given a table of values 

of a function 𝑓 and are asked to compute the 

right-hand and left-hand Riemann sums.  

 

Solve definite integrals graphically using 

geometric formulas. 

Solve definite integrals numerically using 

tables. 

Use basic integration rules to find 

antiderivatives of various types of 

functions (polynomials and trigonometric). 

Find a particular solution of a differential 



equation using the initial 

value. 

Use u-substitutions when finding integrals 

Evaluate a definite integral using the 

Fundamental Theorem of 

Calculus 

 
Unit 5  – Logarithmic, Exponential, and 

Other Transcendental Functions 
The Natural Logarithmic Function: 

Differentiation 

The Natural Logarithmic Function: 

Integration 

Inverse Functions 

Exponential Functions: differentiation and 

Integration 

Inverse Trigonometric Functions: 

Differentiation 

Inverse Trigonometric Functions: Integration 

Hyperbolic Functions 

Find definite and indefinite integrals of e^x 

and lnx (integral of 1/x) 

Find the average value of a function over a 

closed interval 

Understand and use the Second Fundamental 

Theorem of Calculus 

Find the area under a curve 

Find the area between two curves 

Solve rectilinear motion problems using 

integration 

Find the solution to a definite integral using 

the Fundamental 

Theorem of Calculus and/or geometric 

formulas 

Find the average value of a function using a 

function or a graph. 

Use a graphing calculator to evaluate definite 

integrals 
Unit 6  – Differential Equations Slope Fields 

Differential Equations 

Separation of Variables and the Logistic 

Equation 

Determine whether the function is a solution 

of the differential equation 

Find a particular solution 

Sketching a slope field, a solution using a 

slope field, etc. 

Solve a differential equation 

 

Class assignment:  Students working in 

groups of two will be given sales 

information for a particular company and 

asked to represent it as a differential equation 

involving variables, then solve the equation 

and graph the solution; students present their 

results to the class for discussion including 

determining whether a sales drop follows an 

exponential pattern of decline, and they will 

be asked to estimate the sales in two months 

out. When the students present their results 

to the class for discussion, they will be 

assessed on verbal, analytical, graphical and 

connection between verbal and analytical.  In 

a separate homework assignment, students 

will be asked to suppose an experimental 

population of fruit flies increases according 

to the law of exponential growth. They will 

be told the number of fruit flies on day 2 and 

day 4, and they will be asked to approximate 

the number of fruit flies in the original 

population. Similar to above, students 

present their results to the class for 

discussion. [verbal, analytical, graphical and 

connection between verbal and analytical]  

 

Calculate radioactive decay 

Apply Newton’s Law of cooling 

 

Separation of Variables to wildlife problem 

on page 425. Discuss solution orally and in 

writing  

 



 

Unit 7 – Applications of Integration Volume Disk & Washer 

Method 

Volume Cylindrical Shells 

Method 

Volume of Solids with known 

cross sections 

Find a volume of a solid of revolution using 

the disk, 

washer, and shell methods about the x-axis, 

y-axis, and 

other axes of rotation. 

Find the volume of a solid with known cross 

sections 

**A graphing calculator is used often in and 

out of class to 

determine the bounds of the specified region 

and to 

evaluate the definite integrals. Students also 

use the solver 

capabilities to find intersection points. 
Unit 8 – Inverse Functions 

& Differential Equations 

Inverse functions 

Inverse trigonometric functions 

Differential Equations 

L’Hopital’s Rule 

 

Find the derivative of an inverse function 

analytically and numerically. 

Find derivatives of inverse trig functions 

analytically. 

Integrate functions using inverse 

trigonometric functions. 

Use exponential functions to model 

exponential growth and 

decay. 

Use separation of variables to find the 

general and particular solutions to a 

differential equation using integration 

Unit 9 – Global Review of 

Derivatives 

Basic derivatives 

Curve Sketching 

Concavity 

Increasing/Decreasing 

Minimums/Maximums 

Tangent Lines 

Rectilinear Motion 

Optimization 

Related Rates 

Connect all skills learned in previous units to 

solve AP 

Exam free-response and multiple choice 

questions that deal 

with the application of derivatives. 

Verbally explain the solution of free 

response and multiple 

choice questions in written form and to 

group members in 

the class. 
Unit 10 – Global Review of 

Integrals 

Basic integrals 

Second Fundamental Theorem 

Average Value 

Area and Volume 

Rectilinear Motion 

Connect all skills learned in previous units to 

solve AP 

Exam free-response and multiple choice 

questions that deal 

with the application of integrals. 

Verbally explain the solution of free 

response and multiple 

choice questions in written form and to 

group members in 

the class. 
Unit 11 – Global Review of 

All Concepts 

Comprehensive Review of all concepts Review problems from previous AP exams 

Solve free-response & multiple choice 

questions covering 

all skills learned 

(A mock AP-Exam will be administered 

during this time.) 

 
At the end of the year, each student writes an 

essay (using proper grammar and complete 

sentences) explaining how limits are used in 

calculus. They then make an oral 

presentation of their essays to the students 

who will be taking AP Calculus in the 

following year.   

 

 


