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AP Calculus AB 

Syllabus 

 

Course Philosophy 

This Advanced Placement course in AP Calculus AB is taught over a full high school academic 

year and is comparable to Calculus I as taught in colleges and universities. Students are expected 

to take the AP test at the end of the year. 

 

The course is organized into eleven interrelated units as indicated on the course timeline. 

Particular emphasis is placed on cumulative review, real life application problems and on 

teaching students the skills necessary to solve mathematical problems with and without the aid of 

technology. Concepts and problems are conveyed graphically, numerically, analytically, and 

verbally. Relevant real world applications involving calculus concepts are presented throughout 

the course. To accommodate those students with limited precursor knowledge, review topics 

from algebra, pre0calculus, SAT topics and trigonometry are woven into the curriculum as 

needed. In addition, some time is devoted to the college application process since most of the 

students in the class are first generation college students. This course is about mathematics but it 

is also about gaining a greater awareness of self and how one fits in the world as well as an 

increased readiness for the rigors of college. 

 

Course Details 

In AP Calculus, students learn how to use the TI-Nspire calculator as a problem solving tool and 

as a tool to inductively discover calculus concepts and ideas. Students use the calculator on a 

daily basis to explore, discover and understand calculus concepts. Even though technology and 

the graphing calculator are integral to this calculus course, studetns are expected to do and to 

describe calculus conepts without the aid of a calculator as well as with a calculator. 

 

Significant emphasis is placed on gaining an understanding of why mathematical concepts are 

true and on their real life relevance and application. As a consequence, students make oral 

presentations and produce projects and mini lessons so that they have multiple opportunities to 

communicate mathematics verbally and in writing.  

 

Students are encouraged to work in groups in class and outside of class (study groups). On a 

regular basis, student teams write their solutions to posed calculus problems on the board. This 

gives the students an opportunity to view alternative methods of solution and to communicate the 
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process they used with the rest of the class. ironically, students often gain the most insight when 

viewing incorrect solutions presented by their peers. This method of multiple students working at 

the same time also diminishes the fear that some students have about trying new things. 

 

Students are usually assigned homework every day. Upon completion of each homework 

assignment, students utilize teacher-generated worked out solutions keys and collaboratively 

assess their own performance and that of their peers. Students are encouraged to work 

cooperatively on assignments so as to maximize learning. To effectively gauge progress and 

growth, students take short quizzes weekly and take tests after the completion of each unit. There 

are a significant number to TIMED speed drills/quizzes to provide preparation for the AP exam. 

As the AP exam allows the use of a calculator on only a portion of the exam, some tests will be 

calculator free. Thus, students are expected to sharpen their own mechanical skills and not to 

become too dependent on the calculator. Some tests will be take-home exams. All exams contain 

AP style questions from both the free response and the multiple choice sections of the AP exam. 

In the spring semester, students begin taking memory quizzes in January. In March and in April, 

studetns take a series of three full length practice AP exam to improve their readiness for the AP 

Calculus exam. Their work is graded as it would be at an AP reading and, following each 

practice exam, students work cooperatively to gain greater understanding and clarity. 

 

In addition to attending the official weekly tutorial sessions, students are encouraged to form 

study groups on their own and to meet regularly with each other. Students should leave the 

course with an increased ability to share knowledge effectively with their peers and with the 

capacity to become math tutors (volunteer and paid) while in college. 

 

Course Timeline 

Week Topic Chapter Projects 

1-2 Review of Pre-requisite topics 

 Factoring, solving quadratics, solving 

roots, solving polynomial and rational 

equations 

 Parent functions, graphing 

transformations 

 Abs Value function, piecewise, point 

slope form of a line, composite function, 

domain and range 

 Trigonometry and geometry review 

Pre-req 

packet and 

notes 

handouts 

 

Test 1 

 

3 Limits and Continuity 

 Limits of functions (including one-sided 

limits) including an intuitive 

understanding of the limiting process, 

1.3 

 

Test 2 
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calculating limits using algebra and 

estimating limits from graphs or tables. 

4-5  Asymptotic and unbounded behavior 

 Continuity of functions including an 

intuitive understanding of continuity as 

well as a formal understanding in terms 

of limits using graphical, analytic, and 

numerical methods 

 Intermediate Value Theorem – students 

will work in groups to complete the Joys 

of the Intermediate Value Theorem by 

James Tanton to gain a deeper 

understanding of the application 

possibilities of the IVT. 

Derivatives 

 History of Calculus and the tangent line 

problem, formal definition and its 

derivation. Eq of a tangent line, exposure 

to linear approx. as a reason for 

determining eq of a tangent line, 

comparing algebraic understanding of 

slope with calculus based understanding 

of slope 

1.4 and 2.1 

 

Test 3 

 

6-7 Derivatives 

 Basic rules for derivatives of sums, 

products, and quotients of functions and 

for power and trig functions 

 Students will be introduced to dy/dx 

notation along with f’ notation and will 

continually use these throughout the 

derivative unit. 

 Rates of change, distance, velocity, and 

acceleration problems including the 

difference between instantaneous and 

average velocity as well as other real life 

interpretations of derivative, dy/dx 

notation to understand units, Amelia 

Earhart problem in groups to understand 

difference between h(t) and h’(t) 

 Graphical, numerical, analytical and 

verbal understanding of the derivative 

 Chain Rule including an inductive 

investigation use the TI-Nspire calculator 

2.2-2.4 & 

Harvard 

Derivative 

 

Test 4 

Equation 

of a 

Tangent 

Line 

Project 

8-10.5  Implicit Differentiation 

Related Rates 

 Necessary Geometry review 

2.5-2.6 

 

Test 5 

Related 

Rates 

Project 
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 Related rates problems with particular 

emphasis on word problem phobia 

10.5-13.5 Curve Sketching and optimization 

 The Mean Value Theorem and its 

geometric consequences 

 Corresponding characteristics of graphs f 

to f’ and f” 

 Critical points, concavity, relative and 

absolute extrema, and points of inflection 

as places where concavity changes. Real 

life meaning of terms. 

 Relationship between the increasing and 

decreasing behavior of f and the sign of f’ 

 Equations involving derivatives. Verbal 

descriptions are translated into equations 

involving derivatives and vice versa. 

 Optimization word problems 

3.1, 3.3-3.63 

 

Test 6 

 

13.5-16.5 Antiderivatives 

 antiderivatives following directly from 

derivatives of basic functions.  

 antiderivatives by substitutions of 

variables (including change of limits for 

definite integrals) 

 Applications of antidifferentiation 

including finding specific antiderivatives 

using initial conditions, including 

applications to motion along a line. 

 understanding the relations between 

derivatives and antiderivatives using 

slope fields 

Integrals 

 Definite integral as a limit of Riemann 

sums. Use of Riemann sums (using left, 

right, and midpoint evaluation points) to 

approximate definite integrals of 

functions represented algebraically, 

graphically, and by tables 

 students will develop the definite integral 

as a relationship to the limit of Riemann 

sums as n goes to infinity connecting the 

summation notation with the integral 

notation. 

 1st and 2nd Fund Theorem of Calc used to 

evaluate definite integrals and to analyze 

functional behavior 

4.1-4.5 

 

Test 7 
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 Definite integral as accumulator of rates 

of change and its applications in 

chemistry, statistics, physics, etc. 

∫ 𝑓′(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)
𝑏

𝑎

 

 Basic properties of definite integrals 

(examples include additivity and 

linearity) 

16.5-17 Final Exams   

Holiday Semester 2   

1-3.5 Review 

 Differentiation, FTC, Avg. Value, and 2nd 

Fund. Theorem 

 Trap. Approximation to approximate 

definite integrals 

 Integration by substitution including 

change of limits for definite integrals 

 Use the TI-Nspire to evaluate definite 

integrals. 

Worksheets 

& 4.6 

 

Test 8 

 

3.5-5.5 Particle Motion & Optimization 

 Linear Approx and Differentials 

 Newton’s Method and Tangent Line 

Approximations 

3.7-3.8 

 

Test 9 

 

5.5-8.5 Exponential and logarithmic functions 

 Inverse Functions 

 Review of precalculus logarithms and 

exponential functions 

 using 1st and 2nd fundamental theorems of 

calculus to define e. 

 derivatives and integrals of logarithmic 

and exponential functions for base e and 

bases other than e 

5.1-5.5 

 

Test 10 

 

8.5-9  Exponential growth and decay including 

applications problems 

5.6 

 

 

10 Spring Break   

11-12 Differential Equations and Slope Fields 

 Focus on application problems for 

differential equations 

6.1-6.3 

 

Test 11 or 

Practice AP 

Exam 

 

13-14 Area and Volume 

 area between 2 curves 

 volumes of revolutions by disk and 

washer method. Volumes of known cross 

sections. 

7.1-7.2 

 

Test 12 

Volumes 

by Cross 

sections 

project 
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15 Inverse Trig Functions 5.7-5.8  

15.5-18 AP Review 

 practice, timed speed drills, 

organizational strategies, etc. 

Practice 

tests, old AP 

exams, etc. 

 

19 AP EXAM   

 Free Day   

19.5-20 Additional Topics 

 Volume of revolution by shell method, 

trig substitution, integration by parts, 

integration by tables, etc. 

  

 

Sample Activities 

1. Throughout the course students create conjectures that seem true and test their hypothesis 

using the graphing calculator and prior knowledge. For example, when learning the 

product rule, students test the conjecture “is the derivative of a product the product of the 

derivatives” in a graphing calculator activity that gently guides them to knowledge of the 

product rule. 

2. Students are encouraged to rewrite mathematical definitions in language that makes sense 

to them. With that in mind, all calculus concepts are defined mathematically, then 

reconstructed in metaphorical terms that make sense and simplified to what the class calls 

the kindergarten definition. Students become aware that one must be able to express a 

concept in its simplest terms in order to fully understand it. 

3. During the Related rates unit, students create a personalized understanding of the 

approaches and steps necessary to effectively work through word problems. Students 

spend significant time working in groups on interesting related rates application 

problems, developing a deeper understanding of how a verbal representation of a problem 

connects to graphical, analytical, and numerical representations while also learning how 

to express their results written in complete sentences. 

4. Students will use the TI-Nspire to complete an activity where they manipulate a 

piecewise graph until it is continuous and differentiable. On a split screen the graph of the 

derivative will also be manipulated at the same time so students can draw connections 

between the graph and algebraic process for determining continuity and differentiability. 

Students will be asked to make connections between continuity and differentiability like 

whether a graph can be continuous and not differentiable or vice versa. 

5. Students will complete Problems of the Week (POWs) consisting of AP free response 

questions from past exams. They are expected to use proper notation and justify their 

responses using complete sentences. These will be graded in the AP style. 

6. Students will practice calculator problems from both the MC and FR sections of released 

AP exams. They will be expected to find the derivative at a point, evaluate a definite 

integral, graph functions in an appropriate window, and solve equations numerically. 

7. Riemann Sums to Definite Integrals: Students write an expression for an approximation 

of the area between the horizontal axis and the graph of 𝑓(𝑥) for a particular function 
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given as a formula on a specified interval as a left, right, and midpoint Riemann sum 

using 𝑛 subdivisions. They then use a Desmos graph with slider to explore sums. The file 

superimposes rectangular areas on the graph of 𝑓(𝑥), showing the sum value. The 

software allows for left, right, and midpoint sums. The slider increases the number of 

partitions to explore precision. Finally, students write limits of their Riemann suns as 𝑛 

goes to infinity, then identify each as a definite integral, and use the Fundamental 

Theorem of Calculus to evaluate the integral. 

 

Sample Projects 

1. Equation of a tangent line project: To help the students understand local linearity and 

how the derivative is, in fact, the slop of the tangent line at a point, each student zooms in 

on a chosen functions and graphs it using available software, such as winplot, or graphs 

the zoomed in function by hand. Each students or student team creates a table of values 

and determines the equation of a tangent line at a designated point using the appropriate 

derivative rules and with the symmetric difference quotient. The student or team then 

compares the y-intercepts of the two tangent lines and calculated the percent error 

between the two y-intercepts. This project helps students gain an under-lying faith in the 

veracity of the derivative rules. It also provides a useful conceptual link between 

algebraic approximation of slope (symmetric difference quotient, what the students call 

the 9th grade way) and the calculus-based definition of slope. This project provides 

students with a powerful opportunity to utilize the rule of four- representing functions 

graphically, numerically, analytically, and verbally. 

2. A Related Rates Project – designed to foster creativity and a greater understanding of 

word problems. Students create their own related rates problems and solve them 

mathematically. 

3. Volumes by cross-section – Student must design and create a 3D model of a volume 

found by known cross-sections. Students will find the volume mathematically as well as 

design a 3D figure to certain specifications that depicts the volume visually. 

 

Resources 

Major Textbook: Larson, Hostetler, & Edwards. Calculus of a Single Variable, 8th ed. Houghton 

Mifflin Co, 2006 

 

Supplemental materials include old AP exams, teacher-generated power point presentations, 

D&S Marketing Practice exams, AP Institute materials, a variety of calculus resources available 

on the internet including the college board’s AP Central website. In addition, problems and 

projects from other textbooks and support materials (as listed below) are utilized throughout the 

year. The school provides a TI-Nspire calculator for each student to use in the course. 
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Additonal reference textbooks and materials for sampling purposes: 

 Finney, Ross L., Franklin D. Demana, Bert K. Waits, and Daniel Kennedy. Calculus-

Graphical, Numerical, Algebraic, 3rd ed. Menlo Park: Scott-Foresman Addison-Wesley, 

2007 

 Foerster, Paul. Calculus: Concepts and Applications, 2nd ed. Key Curriculum Press, 2005. 

 Stewart, James. Calculus, 5th ed. Pacific Grove, Calif.: Brooks/Cole Publishing 

Company, 2005. 


