
Advanced Placement Calculus (AB) Course Syllabus 

 

Texts: 

Larson, Ron, Robert P. Hostetler, and Bruce H. Edwards.  Calculus.  Boston: Houghton Mifflin,    

2006, 8th edition 

 

Lederman, David.  Multiple-Choice and Free-Response Questions in Preparation for the A.P.  

Calculus (AB) Examination.  Brooklyn: D & S Marketing Systems, Inc., 2003, 8th edition 

 

Calculators: 

Students must have or will be provided with a TI-83 Plus graphing calculator (or similar model). This graphing calculator will 

be used regularly throughout the course. 

 

 

Ch. P: Preparation for Calculus  (1 week) 

I. Students will graph equations, identify domain and range, and find x and y intercepts. 

II. Students will determine and prove graph symmetry (even, odd, x-axis). 

III. Students will locate points of intersection of graphs. 

IV. With a graphing calculator, students will find and use mathematical models for data (linear, quadratic, and 

trigonometric). 

V. Students will determine linear equations and equations of lines parallel or perpendicular to a given line 

VI. Students will evaluate functions (including composites).   

(The assignments for this chapter are given over the summer.  Students start school and test over Ch. P within the first week.) 

 

 

Ch. 1: Limits and Their Properties  (3 weeks) 

I. Students will determine one sided and two sided limits. 

a. Students build notational fluency. 

Students can read and use proper limit notation: lim
�→�

�(	) , lim
�→��

�(	) , lim
�→�

�(	) on homework, quizzes and tests. 

II. Students will determine infinite limits and find equations of asymptotes. 

III. Students will determine whether a function is continuous and find and, if possible, remove discontinuity 

(Intermediate Value Theorem for continuous functions). 

a. Students engage with graphical, numerical, analytical, and verbal representations and demonstrate connections 

among them. 

Sample Question: Assume f(x) is a function. If f(-1) = -4 and f(3) = 5, must f(x) have an intercept, f(x) = 0, 

somewhere on the interval (-1, 3)? Why or why not? Draw a picture to represent your answer. 

IV. Students will use various strategies for finding limits including algebra, graphs, and tables. 

a. Students will use graphing calculators to find limits from the graph of a function and from the table of values. 

 

 

 



Ch. 2:  Differentiation  (4 weeks) 

I. Students will explain the relationship between a function and its derivative and continuity. 

a. Students reason with the definition of the derivative and continuity.  

Sample Questions for students: What do you notice about the definition of a tangent line  

with slope m and the definition of the derivative of a function?  

b. Students connect concepts and processes. 

Sample Questions for students: If a function is not continuous at x = c, what can you say  

about its differentiability at x = c? Summarize the relationship between continuity and differentiability. 

c. Students will complete the Calculus: Continuity and Differentiability activity using their calculators or 

borrowed TI-nspires to explore piecewise graphs and determine conditions for continuity and differentiability. 

II. Students will use the limit definition of the derivative to find the derivative of a function. 

a. Students are asked to recognize that lim
�→�

�(���)�(�)
�

 represents the derivative of �(	).  

b.    On a homework quiz, they are given lim
∆�→�

��(��∆�)��(��∆�)�����(�)��(�)���
∆�

 and asked for f(x), x, and then 

to find the slope of f(x) at x.                  

III. Students will find derivatives using the derivative of a constant, power rule, constant multiple rule, sum and 

difference rule, product rule, quotient rule, and the chain rule and find derivatives of trigonometric functions 

(includes higher order derivatives). 

IV. Students will perform implicit differentiation. 

V. Students will solve problems involving differentiating (related rates) including velocity, speed, acceleration. 

 

 

Ch. 3:  Applications of Differentiation  (5 weeks) 

I. Students will use calculus to analyze a function (find extrema, increasing and decreasing intervals, concavity, 

inflection points, and asymptotes) and sketch a function. 

II. Students will use the Mean Value Theorem and Rolle’s Theorem. 

III. Students will solve optimization problems. 

IV. Students will use tangent lines to approximate values of a function. 

V. Students will find and use differentials. 

VI. Students will apply L’Hospital’s Rule to evaluate a limit (section 8.7). 

a. Students are given a practice that asks them to find the limits for a variety of problems. Some of the limits involve 

the indeterminate forms 0/0 and ∞/∞ and require using L’Hospital’s Rule. Students will determine if L’Hospital’s 

Rule applies to a given limit and then apply the rule to evaluate the limit analytically, if appropriate. 

VII. Students engage with graphical, numerical, analytical, and verbal representations and demonstrate connections 

among them. 

a. Students will match graphs of functions with graphs of their derivatives. 

b. Students will analyze graphs of f, f’, and f” to determine which graph represents which function and why. 

c. Students will analyze graphs of f’ and f” for intervals where the function is increasing/decreasing, intervals of 

concavity, and where maximums/minimums might be located. They will justify their reasoning orally in groups 

and in writing on practice and in assessments. 

 

 



Ch. 4:   Integrals  (3 weeks) 

I. Students will find indefinite integrals (antiderivatives) 

II. Students will find solutions to differential equations (including slope fields) 

III. Students will approximate the area under a curve using Riemann sums 

IV. Students will define and evaluate definite integrals and find the average value of a function on an interval 

V. Students will understand and use the First Fundamental Theorem of Calculus 

VI. Students will understand and use the Second Fundamental Theorem of Calculus 

VII. Students will understand and use the Mean Value Theorem for Integrals 

VIII. Students will recognize antiderivatives of basic functions.  

a. Students create slope fields and are asked what function the slope field appears to show. This can lead to a 

discussion of the constant of integration.  

b. Students create and test antiderivative rules for various basic functions.  

IX. Students will interpret the definite integral as the limit of a Riemann sum, express the limit of a Riemann sum in 

integral notation, and approximate a definite integral using a variety of methods.  

a. Students estimate the area of a region using left-hand endpoint, right-hand endpoint, and midpoint methods. 

They can then see the relationship between the exact area and the limit of the Riemann sum.  

b. Students can rewrite limits of various Riemann sums as a definite integral. 

c. Students work in small groups to graph a function given the formula and estimate the area of a region bounded 

by the function, the 	-axis, 	 = 2, and 	 = 8. Each group uses a different method (left-hand endpoint, right-

hand endpoint, midpoint methods, trapezoidal, and Simpson’s Rule) but the same number of sub-intervals        

(n = 6). The groups will present their work/findings to the class and compare the results determining which 

one best represents the area. 

 

 

Ch. 5:  Logarithmic, Exponential, and Other Transcendental Functions  (5 weeks) 

I. Students will demonstrate an understanding of the properties of logarithms (including natural logarithms), 
ue , 

ua

, and inverse trigonometric functions 

II. Students will find derivatives of logarithms 
ue , 

ua , trigonometric and inverse trigonometric functions 

III. Students will perform integration involving logarithms,  
ue , 

ua , trigonometric and inverse trigonometric functions 

IV. Students will find inverses of functions and prove that functions are inverses 

 

 

Ch. 6: Differential Equations  (3 weeks) 

I. Students will create slope fields 

a. Students engage with graphical, numerical, analytical, and verbal representations and demonstrate connections 

among them. 

II. Students will match graphical representations of slope fields to differential equations. 

III. Students will solve differential equations by separation of variables 

IV. Students will find and use exponential models 

V. Students will solve applications involving integration 

 



Ch. 7: Applications of Integration  (4 weeks) 

I. Students will find the area between curves 

a. On their homework students set up the integral to find the area between curves and then use the integration 

feature on their calculators to evaluate the integral. 

II. Students will find volumes of revolution 

a.  On a homework quiz, students are asked to find the volume of the solid formed by revolving the region about 

the y-axis.  � = 4 − 	�, � = 0, 	 = 0. After they set up the integral, they use the integration feature on their 

calculator to evaluate it.  Students will find volumes with various cross sections 

 

 

The final weeks of A.P. Calculus (AB) are used to prepare kids for the A.P. Calculus (AB) exam.  Students complete rigorous 

practice for the A.P. Calculus (AB) exam including multiple choice and free response questions.  I use released A.P. Calculus 

(AB) exam items and Multiple Choice and Free Response Questions in Preparation for the A.P. Calculus (AB) Examination 

by David Lederman.  While we prepare for the A.P. Calculus (AB) exam, students complete problems both with and without 

their calculator.  During this preparation time, students are also asked to justify their responses in writing. 

 

As part of their review, students are asked to summarize one of the Big 3 Ideas of Calculus using complete sentences. The 

students will compare in “like-idea” groups and work to create a presentation for the class. They will present to the class and 

provide the other groups with a copy of their written summary of the Big Idea. 

 


