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Course Overview 
The main objective in Calculus BC is to develop the students’ understanding of the concepts of calculus and 

provide experience with its methods and applications that will give the students the tools to succeed in future 

mathematics courses. My goal is to engage students in an enjoyable and challenging study of mathematics. 

Strong emphasis will be given to multi-representational approach to calculus where students need to be able 

to communicate topics numerically, graphically, analytically, and verbally. Students are expected to perform 

rigorous college level work and are expected to take the Advanced Placement Exam.  

          

By successfully completing this course, you will be able to:  

 

 Work with functions represented in a variety of ways and understand the connections among these 

representations.  

 Understand the concept of the limit. 

 Understand the meaning of the derivative in terms of a rate of change and local linear approximation, 

and use derivatives to solve a variety of problems.  

 Understand the meaning of the definite integral both as a limit of Riemann sums and as the net 

accumulation of change, and use integrals to solve a variety of problems.  

 Understand the relationship between the derivative and the definite integral as expressed in both parts of 

the Fundamental Theorem of Calculus.  

 Communicate mathematics both orally and in well-written sentences to explain solutions to problems.  

 Model a written description of a physical situation with a function, a differential equation, or an integral.  

 Use technology to help solve problems, experiment, interpret results, and support conclusions.  

 Determine the reasonableness of solutions, including sign, size, relative accuracy, and units of 

measurement.  

 Develop an appreciation of calculus as a coherent body of knowledge and as a human accomplishment. 

 
 
 



A Balanced Approach 
Current mathematical education emphasizes a “Rule of Four.” There are a variety of ways to approach and 

solve problems. The four branches of the problem-solving tree of mathematics are:  
 

 Numerical analysis (where data points are known, but not an equation)  

 Graphical analysis (where a graph is known, but not an equation)  

 Analytic/algebraic analysis (traditional equation and variable manipulation)  

 Verbal/written methods of representing problems (classic story problems as well as written justification 

of one’s thinking in solving a problem)  

 

Textbook 
 Stewart, James, Simple Variable Calculus. 6th ed. Belmont: Brooks/Cole-Thomas Learning, 2008 

 Online resource: http://www.stewartcalculus.com/ 

 

Technology Requirement 
A Texas Instruments 84 graphing calculator will be used in class regularly. Students are required to bring a 

calculator to class on a daily basis  

 

Calculators will be used in a variety of ways including:  

 

 Conduct explorations.  

 Graph functions within arbitrary windows.  

 Solve equations numerically.  

 Analyze and interpret results.  

 Justify and explain results of graphs and equations.  

 

Course Outline 
Chapter 1-Functions and Models  

 Elementary Functions: linear, power, exponential/logarithmic, trigonometric/inverse trigonometric 

 Transformations of Functions 

 Getting familiar with the graphing calculator 

 

Chapter 2-Limits  

 Limits: limit at a point, limit at infinity, infinite limits 

 Properties of Limits 

 Tangent Line to a Curve 

 Continuity 

 

Chapter 3-Derivatives  

 Derivatives and Rates of Change 

http://www.stewartcalculus.com/


 The Derivative as a Function 

 Differentiation Formulas 

 Derivatives of Trigonometric Functions 

 Chain Rule 

 Implicit Differentiation 

 Rates of Change in the Natural and Social Sciences 

 Related Rates 

 Linear Approximation and Differentials 

 

Chapter 4-Applications of Differentiation  

 Maximum and Minimum Values (including Extreme Value Theorem and Closed Interval Method) 

 The Mean Value Theorem 

 Derivatives Affect on Shape of a Graph 

 Limits at Infinity; Horizontal Asymptotes 

 Summary of Curve Sketching 

 Optimization Problems 

 Newton’s Method 

 Antiderivatives 

 

Chapter 5-Integrals  

 Areas and Distances 

 Definite Integral 

 Fundamental Theorem of Calculus 

 Indefinite Integrals and the Net Change Theorem 

 Substitution Rule 

 

Chapter 6-Application of Integration 

 Areas Between Curves 

 Volumes 

 Average Value of a Function 

 

Chapter 7-Inverse Functions: Exponential, Logarithmic, and Inverse Trigonometric Functions 

 Inverse Functions 

 Exponential Functions and Their Derivatives 

 Logarithmic Functions 

 Derivatives of Logarithmic Functions 

 Exponential Growth and Decay 

 Inverse Trigonometric Functions 

 Indeterminate Forms and L’Hospital’s Rule 

 

Chapter 8-Techniques of Integration  

 Integration by Parts 

 Trigonometric Integrals 

 Trigonometric Substitution 

 Integration of Rational Functions by Partial Fractions 

 Approximating Integration: Midpoint Rule, Trapezoidal Rule, Simpson’s Rule, Error Bounds 

 Improper Integrals 

 



Chapter 9 Section 1 only 

 Arc Length  

 

Chapter 10-Differential Equations  

 Modeling with Differential Equations 

 Direction Fields and Euler’s Method 

 Separable Equations 

 Models for Population Growth 

 

Chapter 11-Parametric Equations and Polar Coordinates  

 Curves Defined by Parametric Equations 

 Calculus with Parametric Curves 

 Polar Coordinates 

 Areas and Lengths in Polar Coordinates 

 

Chapter 12-Infinite Sequences and Series  

 Sequences 

 Series  

 Integral Test and Estimates of Sums 

 Comparison Tests 

 Alternating Series 

 Absolute Convergence and Ration and Root Tests 

 Strategy for Testing Series 

 Power Series 

 Representations of Functions as Power Series 

 Taylor and Maclaurin Series 

 Applications of Taylor Polynomials 

 

Review for AP Exam (minimum of 15 days) 

 

AP Exam-Tuesday, May 15th, 2018 

 

After the AP Exam 

 Hyperbolic Functions and Applications 

 Conic Sections in Polar Coordinates 

 Projects designed to incorporate applications of topics studied throughout the year  

 Research projects on the historical development of mathematics with a focus on calculus  

 A look at college math requirements and expectations including placement exams  

 

Teaching Strategies 
Learning by Discovery and Graphing Calculator Use 

My goal is to introduce each unit with a discovery lesson and to do mini explorations throughout the year. I 

believe that discovery is a great way for students to learn allowing them to have ownership and pride of the 

material being covered. Depending on the topic, students will work in pairs or in groups of 3 or 4. In addition 

to working together with peers, I will also have students present their findings to the rest of the class 

allowing for peer-teaching rather than lectures. Many of the discovery lessons will be calculator related, 

making it imperative for students to have their own calculators in class every day. I also plan to discuss the 

techniques needed to use the calculator more efficiently (including storing functions in the y= screen and 



using the STO-> button to store values that will be used later in the problem). Although graphing calculators 

are a great exploration tool, I also plan to ensure that students are able to work through problems without a 

calculator as the AP exam has calculator and non-calculator portions. 

 

Homework/Practice 

Due to the rigor and the amount of topics covered in Calculus BC, students will be required to complete 

homework problems on a daily basis. It is very important that students complete their homework each night 

so that they gain the maximum benefit from the homework discussion that occurs the following day (before 

we move on to the new topic). I will be practicing the “rule of four” when going over the homework to 

ensure that students are able to communicate their results in various different ways providing them with the 

optimum learning required to be successful on the AP exam.  

 

Student Evaluation 

Student grades are based on homework, in-class work/Discovery Labs, quizzes and tests. (See above for 

homework information.) Quizzes will cover small pieces of material that will allow me to gage 

understanding prior to moving on with the topic. Quizzes will be given on a weekly basis. Tests will be 

given at the end of each unit. Tests will be cumulative to ensure that students are retaining material 

previously learned. When appropriate, both tests and quizzes will have a calculator and a non-calculator 

portion. Both tests and quizzes will be modeled after the free-response portion of the AP exam. I also plan to 

include some multiple choice questions modeled after the AP exam on the tests only. After all the topics 

have been covered, I plan to use the released AP exams as homework assignments to help students review 

the material. Every week or so I will pick out the major topics on those exams and turn them into a quiz for 

the students. 

 

Grading  

Grading Rules 

80% Course Grade, 20% Final Exam 

 

  Course Grade:  

70%-Tests 

20%-Quizzes/Discovery Labs 

10%-Homework/Practice 

 

***There will be no retakes of tests/quizzes. Students may choose to use a cumulative exam score to 

replace their lowest test/quiz score. Students must initiate this change! 

 

Grading Scale 

90-100%  A 

80-89%    B 

70-79%    C 

60-69%    D 

< 60%       F 

 

  


