Calculus I and II

The Calculus I and II program prepares students for the Advanced Placement AB Examination.  Some colleges and universities award up to a full year of mathematics credit for successful performance on the Calculus AB Examination.  The course includes concepts beyond the AP test to prepare the students for future studies in advanced mathematics.  Students will study limits, continuity, differential calculus, and integral calculus.  Applications of calculus to the physical sciences and graphing calculator technology will be emphasized throughout the course.

Content

Limits and Continuity

· Tabular and graphical analysis of limits

· Algebraic techniques for evaluation and interpretation

· Properties of limits

Differential Calculus

· Definition of a derivative

· Differentiation rules and techniques

· Sketching and analyzing curves using the derivative

· Related rates and optimization

· Algebraic, trigonometric, exponential, and logarithmic differentiation

Integral Calculus

· Definition of an antiderivative

· Algebraic, trigonometric, exponential, and logarithmic integration

· Approximation techniques including rectangles and trapezoids

· Techniques of integration

Skills

· Utilize the properties of limits

· Apply concepts of continuity to tables, graphs, and functions

· Compute numerical derivatives

· Interpret the derivative to analyze rate of change

· Use first and second derivative tests to verify properties of functions

· Solve optimization problems

· Choose the appropriate method to analyze models involving position, velocity, and acceleration

· Estimate the area bounded by curves

· Derive and apply the Fundamental Theorem of Calculus

· Evaluate integral expressions

· Solve separable differential equations

· Determine volume of rotational solids

Honors Calculus

The Honors Calculus program provides students with a solid foundation in calculus skills and topics for future study in college. More time is allotted to study limits, continuity, differential calculus, and integral calculus as students are not expected to take the AP Calculus Examination.  Applications of calculus to the physical sciences and graphing calculator technology will be emphasized throughout the course.

Content

Limits and Continuity

· Tabular and graphical analysis of limits

· Algebraic techniques for evaluation and interpretation

· Properties of limits

Differential Calculus

· Definition of a derivative

· Differentiation rules and techniques

· Sketching and analyzing curves using the derivative

· Related rates and optimization

· Algebraic, trigonometric, exponential, and logarithmic differentiation

Integral Calculus

· Definition of an antiderivative

· Algebraic, trigonometric, exponential, and logarithmic integration

· Approximation techniques including rectangles and trapezoids

· Techniques of integration

Skills

· Utilize the properties of limits

· Apply concepts of continuity to tables, graphs, and functions

· Compute numerical derivatives

· Interpret the derivative to analyze rate of change

· Use first and second derivative tests to verify properties of functions

· Solve optimization problems

· Choose the appropriate method to analyze models involving position, velocity, and acceleration

· Estimate the area bounded by curves

· Derive and apply the Fundamental Theorem of Calculus

· Evaluate integral expressions

· Solve separable differential equations

· Determine volume of rotational solids

Calculus III

The Calculus III program provides students with a sound background in multivariable calculus.  With the prerequisite Calculus I and II course, Calculus III completes the required topics for the Advanced Placement BC Examination.  Students will study vector-valued functions, parametric and polar equations, and functions of two or more variables.  This course provides a variety of learning experiences that enhance the quantification methods initiated in differential and integral calculus.  Students completing Calculus III are prepared for advanced level college courses in mathematics and science.

Content

Parametric and Polar Equations

· Plane curves defined by parametric and polar equations

· Area and arc length

· Derivatives

Vector Calculus

· Equations of lines, planes and curves

· Vector-valued functions

· Two- and three-dimensional calculus

Multivariable Calculus

· Surfaces in space

· Partial derivatives

· Multiple integrals

Infinite Series

· Tests for convergence

· Power series representation for functions

· Differentiation and integration of power series

Skills

· Choose among parametric, polar, and rectangular representation of a curve

· Use vector calculus to analyze motion on a plane or in space

· Identify and describe curves or surfaces in space from given equations

· Compute arc length

· Calculate partial derivatives to determine maximum or minimum function values

· Set up and evaluate multiple integrals in an appropriate coordinate system to compute area and volume

· Choose appropriate tests for determining convergence of a series

· Formulate power series using Taylor’s theorem, differentiation, and integration

