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Text:

Calculus Early Transcendental Functions 3rd Edition, Robert T. Smith, Roland B. Minton, McGraw Hill 2006. 

Course Description:
This course is an accelerated course in Calculus for the student with greater aptitude and interest in math. Calculus AB is designed to be taught over a full high school academic year. It is possible to spend some time on elementary functions and still cover the Calculus AB curriculum within a year. However, if students are to be adequately prepared for the Calculus AB examination, most of the year must be devoted to topics in Limits, Differentiation, Application of Derivatives, Integration and Application of Integrals. These topics are the focus of the AP Exam. Topics of AP Calculus are studied in much greater depth and intensity using a variety of mathematical methods. Students are required to bring a TI-83 or TI-84 graphing calculator to class on a daily basis as graphing calculator skills will be taught and use extensively in this course. Throughout this course, students will develop learning strategies, critical thinking skill, and problem solving techniques to prepare for future math courses and college entrance exams. 

Due to this fact, this class will be treated just as a college level course. The class will work together to bridge knowledge from previous concepts in order to master new mathematical concepts. Therefore, Mr. Berthold will act as a facilitator while students engage in a self-discovery with some guidance when needed. I expect all students to come to class prepared to work and participate. I highly encourage all students to share their thoughts with the class pertaining to new ideas. When opinions are shared, I expect all students to humbly respect others opinions; even if you do not agree with them.
Targets
At the end of the course, the student will be able to:

1. Work with functions represented in a variety of ways: graphical, numerical, analytical, or verbal. They should understand the connections among these representations.

2. Understand the meaning of the derivative in terms of a rate of change and local linear approximation and they should be able to use derivatives to solve a variety of problems.

3. 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.

4. Understand the relationship between the derivative and the definite integral as expressed in both parts of the Fundamental Theorem of Calculus.

5. Communicate mathematics both orally and in well-written sentences and should be able to explain solutions to problems.

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

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

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

9. Develop an appreciation of calculus as a coherent body of knowledge and as a human accomplishment.
Course Syllabus
	Semester 1
	Semester 2

	1    Functions and Limits
	4    Antiderivatives

	2    Derivatives
	5     Applications of Antiderivatives

	3    Applications of Derivatives
	7    Slope Fields and Review


Functions, Graphs, and Limits
· Analysis of Graphs

· Limits of Functions (incl. one-sided limits)

· Asymptotic and Unbounded Behavior

· Continuity as a Property of Functions

Derivatives
· Concept of the Derivative

· Derivative at a Point

· Derivative as a Function

· Second Derivatives

· Applications of Derivatives

· Computation of Derivatives

Integrals
· Interpretations and Properties of Definite Integrals

· Applications of Integrals

· Fundamental Theorem of Calculus

· Techniques of Antidifferentiation

· Applications of Antidifferentiation

· Numerical Approximations to Definite Integrals

Vocabulary
Absolute minimum The lowest point of a function.
Absolute maximum The highest point of a function.
Absolute value The distance between a number and the origin.
Acceleration The rate of change of velocity over time.
Amplitude The distance a function is from the axis.
Approximation An approximate calculation of quantity or degree or worth.
Asymptotes A line or curve that the graph follows closely but never touches.
Average rate of change (〖f(x)〗_2-〖f(x)〗_1)/(x_2- x_1 )
Average value (1/b-a) ∫f(x)dx from a to b
Axis of rotation A line about which a figure is rotated to create a solid.
Axis of symmetry A line of symmetry for a graph.
Base exponential: a in the expression a^x
logarithmic: b in the expression logb x
Bounded When there is a range on a function or set of numbers.
Chain rule f'(g(x))g'(x)
Closed interval An interval that contains its endpoints.
Composition Combining two functions by substituting one function's formula in place of each x in the other function's formula.
Concave down A part of the graph that looks like a frown.
Concave up A part of the graph that looks like a smile.
Constant function y= constant
Continuity When the graph of a function is continuous.
Critical point A point on the graph of a function at which the derivative is either 0 or undefined.
Critical value The x-value of a critical point.
Decreasing function A function with a graph that moves downward from left to right.
Derivative The slope of the line tangent to a function.
Differentiability When a function has a well-defined derivative for each element of the domain.
Differentiation Obtaining the derivative of a function.
Discontinuity A point at which the graph is not continuous.
Distance The interval between two points.
Domain The set of x-values for which a function is defined.
Endpoints Points on the end of a function.
Even function Symmetric with respect to the y-axis.
First derivative test Determines whether a point is a minimum, maximum, or neither.
Implicit differentiation y' = dy/dx
Increasing function A function that moves upward from left to right.
Inflection point Where the function changes from concave up to concave down or vice versa.
Instantaneous rate of change The rate of change (value of the derivative) at a particular moment.
Instantaneous velocity The rate at which an object is moving at a particular moment.
Inverse function A function obtained by switching the x and y variables in a function.
Left-hand limit The value that a function is approaching as x approaches a given value through values less than x
La'Hopital's rule Finding the derivative of the numerator and denominator to evaluate the limit of a function.
Limit The value that a function approaches as the domain variable approaches a specific value.
Limit at infinity Numerator is higher degree = does not exist.
Numerator and denominator are same = division of coefficients.
Denominator is higher degree = 0.
Local extrema A point where the graph has a peak or a valley.
Maximum The highest point on a graph.
Mean value The average of a set of numbers.
Mean value theorem f'(c)= f(b)-f(a)/b-a
Minimum The lowest point on a graph.
Monotonic A function that is only increasing or only decreasing.
Non-removable discontinuity A point at which a graph is conected.
Normal line The line perpendicular to a function.
Odd function A function with a graph that is symmetric with respect to the origin.
One-to-one function Every number in the range corresponds to one number in the domain.
Open interval Does not include its endpoints.
Optimization A process that maximizes or minimizes some quantity to have the best fit.
Product rule (uv)= u'v + uv'
Quadratic formula -b±√b²-4ac / 2a
Quotient rule lo(hi') - hi(lo') / lo²
Range The set of y-values of a function.
Rate of change Slope of a function.
Related rates Rates of change are related by differentiation.
Relative minimum The lowest point in a particular section of the graph.
Relative maximum The highest point in a particular section of the graph.
Removable discontinuity Hole in the graph.
Right-hand limit The value that a function is approaching as x approaches a given value through values more than x
Right-hand sum A sum of the area under a curve where the domain is divided into sub-intervals and the height of each rectangle is the function value at the right endpoint of the sub-interval.
Second derivative Gives points of inflection.
Second derivative test Determines whether the function is concave down, or neither at a point
Slope Change of steepness in a graph.
Speed Distance covered per unit of time.
Symmetry Having the same shape, size, and position on both sides of a dividing line.
Tangent line A line that touches a curve at a point without crossing the cure.
Unit circle A circle whose center is at the origin and has a radius of one.
Velocity The rate of change in the position of an object.
Grade Policies:

All Material and work is graded strictly on a point basis.

Resources/Supplies/Materials:
All students must bring their own materials to class. Students must bring the following:

· 3 Ring binder

· Textbook

· Notebook

· Pencil

· TI-83 or TI-84 graphing calculator 

Evaluation:

Homework Quiz = 10 points per section
Exit Slips = 2-10 points

Quizzes = 20-40

Tests/Quests = 50-100 points
Projects = Vary
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Greetings!

I am looking forward to another great year! Hope everyone enjoyed the summer and is ready to get back

 into the swing of things. Feel free to contact me at the email address or phone number at the top of the 

syllabus. I prefer an email so I can get back to you quickly from anywhere. Also, if you could provide an

email address to contact you at I would appreciate it!
I have read the syllabus and understand the classroom expectations and supplies needed to succeed in this class. 
     ________________________
   
   ________________________

                 (Mathematician please sign here)

(Parent/Guardian please sign here)






  Email: __________________________
