Course Title:
Allen County-Scottsville High School:	AP Calculus AB (1 credit)
Campbellsville University Dual Credit:	Elementary Calculus and Its Applications-MTH 123 (3 hours)
Semester:	Spring 2019
Class Time:	1st Block – 7:40-9:05 – Monday through Friday

Instructor:
Adam Crabtree
Allen County-Scottsville High School, Room 165
Phone: 270-622-4119
Email: Adam.Crabtree@allen.kyschools.us
Office Hours by Appointment


Text:
Currently:  Finney, Ross L., Franklin D. Demana, Bert K. Waits, and Daniel Kennedy. Calculus: Graphical, Numerical, Algebraic.  Upper Saddle River, New Jersey: Pearson Prentice Hall, 2012.


Course Description:
The primary goals of this course are to develop the students’ understanding of the concepts of calculus and to provide practical experience with calculus methods and applications.  The list of topics in the current AP Calculus Course Description guides the curriculum of the course.  Students will study the major concepts of functions, graphs, limits; derivatives, and integrals. These are presented, investigated, and shared in four ways:  graphically, numerically, algebraically, and verbally.  The course provides students with a strong foundation for success both on the AP exam and in further mathematics studies.  
Throughout the course, lessons are sequenced from concrete to abstract in an attempt to focus on the “why” of concepts, rather than simply the “how” of procedures.
This course will heavily incorporate the use of the TI-84 Plus graphing calculator as a means to enhance our understanding of the concepts.  Students will have access to a graphing calculator in class and have the opportunity to check a calculator out for at home use when necessary.  Time will be spent investigating the functions and capabilities of the technology.  Early investigations demonstrate the diversity of approaches (graphical, analytical, numerical) that can be used to solve problems.  
Communication of ideas and approaches to solving problems is an important element of the course.  Approaches are shared and compared in small groups and whole-class discussions and in written format.  Work is completed in pairs and small groups, in addition to individual tasks.  Presentations and group analysis of problem solving are frequent.  Collaboration is recognized as a valuable tool both in the classroom and on homework assignments.  

Student Learning Outcomes (Campbellsville University):
The student will demonstrate the ability to think logically and critically.
The student will be able to communicate mathematics in oral and written form.
The student will demonstrate quantitative literacy by interpreting, planning, and solving real world problems.
The student will demonstrate knowledge of the role of ethics in mathematical pursuits.
	The student will solve and justify problems through graphical, numerical and algebraic methods.
	The student will demonstrate knowledge of limits and their properties.

The student will be able to apply the rules of differentiation to solve problems.
The student will demonstrate knowledge of basic integration rules.
The students will be able to apply integration to solve real world problems.


Goals (The College Board):
• Students should be able to work with functions represented in a variety of ways: graphical, numerical, analytical, or verbal.  They should understand the connections among these representations.
• Students should understand the meaning of the derivative in terms of a rate of change and local linear approximation, and should be able to use derivatives to solve a variety of problems.
• Students should understand the meaning of the definite integral both as a limit of
Riemann sums and as the net accumulation of change, and should be able to use integrals to solve a variety of problems.
• Students should understand the relationship between the derivative and the definite integral as expressed in both parts of the Fundamental Theorem of Calculus.
• Students should be able to communicate mathematics and explain solutions to problems both verbally and in written sentences.
• Students should be able to model a written description of a physical situation with a function, a differential equation, or an integral.
• Students should be able to use technology to help solve problems, experiment, interpret results, and support conclusions.
• Students should be able to determine the reasonableness of solutions, including sign, size, relative accuracy, and units of measurement.
• Students should develop an appreciation of calculus as a coherent body of knowledge and as a human accomplishment.

Prerequisites
Before studying calculus, all students should complete four years of secondary mathematics designed for college-bound students: courses in which they study algebra, geometry, trigonometry, analytic geometry, and elementary functions. These functions include linear, polynomial, rational, exponential, logarithmic, trigonometric, inverse trigonometric and piecewise-defined functions. In particular, before studying calculus, students must be familiar with the properties of functions, the algebra of functions, and the graphs of functions. Students must also understand the language of functions (domain and range, odd and even, periodic, symmetry, zeros, intercepts, and so on) and know the values of the trigonometric functions at the numbers 0, π/6, π/4, π/3, π/2, and their multiples.

Topic Outline for Calculus AB
This topic outline is intended to indicate the scope of the course, but it is not necessarily the order in which the topics need to be taught. 

I. 	Functions, Graphs, and Limits
A.	Analysis of graphs. With the aid of technology, graphs of functions are often easy to produce. The emphasis is on the interplay between the geometric and analytic information and on the use of calculus both to predict and to explain the observed local and global behavior of a function.
B. 	Limits of functions (including one-sided limits)
• An intuitive understanding of the limiting process.
• Calculating limits using algebra.
• Estimating limits from graphs or tables of data.
C.	Asymptotic and unbounded behavior
• Understanding asymptotes in terms of graphical behavior.
• Describing asymptotic behavior in terms of limits involving infinity.
• Comparing relative magnitudes of functions and their rates of change (for example, contrasting exponential growth, polynomial growth, and logarithmic growth).
D.	Continuity as a property of functions
• An intuitive understanding of continuity. (The function values can be made as close as desired by taking sufficiently close values of the domain.)
• Understanding continuity in terms of limits.
• Geometric understanding of graphs of continuous functions (Intermediate Value Theorem and Extreme Value Theorem).
	E.	L’Hôpital’s Rule
		• Evaluating limits with indeterminate forms ∞/∞ and 0/0 using L’Hôpital’s Rule
II. Derivatives
A.	Concept of the derivative
• Derivative presented graphically, numerically, and analytically.
• Derivative interpreted as an instantaneous rate of change.
• Derivative defined as the limit of the difference quotient.
• Relationship between differentiability and continuity.
B.	Derivative at a point
• Slope of a curve at a point. Examples are emphasized, including points at which there are vertical tangents and points at which there are no tangents.
• Tangent line to a curve at a point and local linear approximation.
• Instantaneous rate of change as the limit of average rate of change.
• Approximate rate of change from graphs and tables of values.
C.	Derivative as a function
• Corresponding characteristics of graphs of ƒ and ƒ∙.
• Relationship between the increasing and decreasing behavior of ƒ and the sign of ƒ∙.
• The Mean Value Theorem and its geometric interpretation.
• Equations involving derivatives. Verbal descriptions are translated into
equations involving derivatives and vice versa.
D.	Second derivatives
• Corresponding characteristics of the graphs of ƒ, ƒ∙, and ƒ ∙.
• Relationship between the concavity of ƒ and the sign of ƒ ∙.
• Points of inflection as places where concavity changes.
E.	Applications of derivatives
• Analysis of curves, including the notions of monotonicity and concavity.
• Optimization, both absolute (global) and relative (local) extrema.
• Modeling rates of change, including related rates problems.
• Use of implicit differentiation to find the derivative of an inverse function.
• Interpretation of the derivative as a rate of change in varied applied contexts, including velocity, speed, and acceleration.	
• Geometric interpretation of differential equations via slope fields and the
relationship between slope fields and solution curves for differential equations.
F.	Computation of derivatives
• Knowledge of derivatives of basic functions, including power, exponential, logarithmic, trigonometric, and inverse trigonometric functions.
• Derivative rules for sums, products, and quotients of functions.
• Chain rule and implicit differentiation.
III. Integrals
A.	Interpretations and properties of definite integrals
• Definite integral as a limit of Riemann sums.
• Definite integral of the rate of change of a quantity over an interval interpreted as the change of the quantity over the interval
• Basic properties of definite integrals (examples include additivity and
linearity).
Applications of integrals. 
Appropriate integrals are used in a variety of applications to model physical, biological, or economic situations.  Although only a sampling of applications can be included in any specific course, students should be able to adapt their knowledge and techniques to solve other similar application problems.  Whatever applications are chosen, the emphasis is on using the method of setting up an approximating Riemann sum and representing its limit as a definite integral. To provide a common foundation, specific applications should include finding the area of a region, the volume of a solid with known cross sections, the average value of a function, the distance traveled by a particle along a line, and accumulated change from a rate of change.
C.	Fundamental Theorem of Calculus
• Use of the Fundamental Theorem to evaluate definite integrals.
• Use of the Fundamental Theorem to represent a particular antiderivative, and the analytical and graphical analysis of functions so defined.
D.	Techniques of antidifferentiation
• Antiderivatives following directly from derivatives of basic functions.
• Antiderivatives by substitution of variables (including change of limits for definite integrals).
E.	Applications of antidifferentiation
• Finding specific antiderivatives using initial conditions, including applications to motion along a line.
• Solving separable differential equations and using them in modeling (including the study of the equation y∙ = ky and exponential growth).
Numerical approximations to definite integrals. 
Use of Riemann sums (using left, right, and midpoint evaluation points) and trapezoidal sums to approximate definite integrals of functions represented algebraically, graphically, and by tables of values.

DAILY SUPPLIES FOR CLASS:
One of the following:
	Binder with loose leaf paper (college ruled preferably) – USED ONLY FOR CALCULUS
-Or-
5 subject notebook (college ruled preferably) and a pocket folder – USED ONLY FOR CALCULUS
	Pencil

A TI-84 graphing calculator will be provided for you in class every day and be available for you to check out after school daily.  The borrowed calculator MUST be returned BEFORE 1st Block the following day.  

GRADING POLICY:
Your grade in this course will be based on tests, quizzes, and graded projects.  At least one major test will be given for each unit of study.  The final examination will be comprehensive by design and count for a higher percentage of the final grade in the course.  The unit tests will count 65% towards your final grade.  The final exam will count 10% towards your final grade.  Quiz/project scores will comprise the remaining 25% of your final grade for the course. 
The grading scale for this course is as follows: 
A (90-100), B (80-89), C (70-79), D (60-69), F (below 60)
	
ATTENDANCE POLICY:
This course will be taught at a relatively fast pace, consistent with other college mathematics courses.  It is imperative that students be in attendance and actively involved in the learning process on a daily basis.  It is the student’s responsibility to find out about missed notes and assignments and to complete any missed work.  IT IS HIGHTLY RECOMMENDED THAT STUDENTS FIND OUT MISSED INFORMATION BY THE DAY IMMEDIATELY FOLLOWING THEIR ABSENCE, AND NOT WAIT UNTIL THE NEXT CLASS MEETING.   Students should also read and adhere to University guidelines for attendance.  

 


HOMEWORK POLICY:
Homework will be assigned almost every day.   Assignments are to be completed by the next day of class.  Complete and checked homework is the number one study source for tests and quizzes in this class, so do your best!!!  Each student will also have online access to homework help.  The online site also provides a “chat” format for interactive help.  The website is www.interactmath.com.   This is a great resource if used correctly.  Another good resource is khanacademy.org, which has tons of videos explaining a wide array of topics including calculus topics.  

CELL PHONE POLICY:
Cell phones, earbuds, headphones, and phone charging cords/accessories are NOT to be used during my class unless Mr. Crabtree gives expressed permission.  To help clarify this there will be a red light/green light sign at the front of the room that will be used to show whether phones should be out.  Red light means no phones out.  Green light means phones can be out.  Cell phones can be useful tools to research and learn from having access to the Internet but they can also be very distracting.  My goal is for us to use them in an effective manner to enhance our learning.  If you are seen using your cell phone in my class, the first offense will be considered a warning in which I will confiscate your phone until the end of class.  Any further offenses will result in a discipline referral to the front office and a parent call home.  During tests, you will place your cell phone in the front of the room on the marker tray at the white board.

MAKE-UP WORK POLICY: 
When you are absent, it is your responsibility to find out what work you have missed and how much time you will be allowed to make up the grade.   You should NOT wait until the next class meeting to find out what you have missed.  Contact a reliable classmate or email your instructor for that information as soon as possible.  
Graded assignments and assessments may or may NOT be accepted for credit.  You must have a school approved excuse.  Please note – some group assignments, by design, cannot be made up so you must be aware of the potential to receive a grade of “0.”  It should be noted that make up tests/quizzes will not follow the same design and format of the regularly scheduled assessment.  
Until work is completed, a missing grade, which counts as zero, will be entered into Infinite Campus.  

CLASSROOM RULES:
Respect other people and their property.
Take responsibility for your actions and words.
Follow all classroom procedures.
Be prepared.
Be prompt.
Stay on-task.
Talk when and how it is appropriate.
	When you need to leave the room for any reason make sure you get permission and sign out.
	Follow all school-wide rules and procedures in the student handbook.


I hereby agree to adhere to all expectations and policies listed in Mr. Crabtree’s Calculus syllabus.  Furthermore, I sign that I have read and understand said syllabus.  I also know that if I ever want an additional copy of said syllabus, one will be provided to me upon asking Mr. Crabtree.

Student Signature:__________________________   Date:____________


Parent/Guardian Signature:_______________________ Date:______________

