Course Descriptions – Mr. Roberts

Geometry A

This class is an introduction to Euclidean geometry.  Students study the properties of point, lines, angles, parallel lines and triangles.  They are introduced to the concept of formal proof and to geometric construction using compass and straight edge.  Text: Geometry (2001), Ron Larson, Laurie Boswell and Lee Stiff.

Geometry B

In the second trimester of geometry, students study the properties of quadrilaterals, basic geometric transformations and  similar triangles. There is also an introduction to trigonometry.   Text: Geometry (2001), Ron Larson, Laurie Boswell and Lee Stiff.

Geometry C

Topics in the third trimester of geometry include the properties of circles, areas of polygons and circles, and the surface area and volume of solids.  Text: Geometry (2001), Ron Larson, Laurie Boswell and Lee Stiff.

Calculus AB (Trimester 1)

The three trimesters of this class are designed to exceed the curriculum requirements for the AP Calculus AB exam.  The first trimester focuses on differentiation.  Topics include limits and their properties, the continuity of functions, the derivative and the tangent line, the properties of derivatives, the derivatives of polynomials and the common transcendental functions, the product rule, the chain rule, implicit differentiation, concavity, the extrema of functions, the Mean Value Theorem, and the application of derivatives to rate problems, optimization and economic models.  Problems from the text will be supplemented with questions from past AP exams.  Students will learn to use their TI-83 calculators to solve calculus problems and will be introduced to Maple, an advanced mathematical modeling software package.  Text: Calculus with Analytic Geometry (4th Ed.), Larson, Hostetler and Edwards.
Calculus AB (Trimester 2)

In the second trimester of Calculus, the focus is on integration. Topics include antiderivatives and indefinite integrals, Riemann sums, definite integrals, the Fundamental Theorem of Calculus, integration by substitution, numerical integration, inverse trigonometric functions, hyperbolic functions, and the application of integration to finding areas, volumes, arc length, and to solving physics problems such as work and fluid pressure.  In this trimester, we also introduce the students to ordinary differential equations.  Problems from the text will be supplemented with questions from past AP exams.  Students will use their TI-83 calculators to solve calculus problems and will solve integration problems using Maple, an advanced mathematical modeling software package.  Text: Calculus with Analytic Geometry (4th Ed.), Larson, Hostetler and Edwards.

Calculus AB (Trimester 3)

At the beginning of this trimester students will learn additional integration techniques which include integration by parts, trigonometric substitution and partial fractions.  They will also learn how to work with improper integrals and to use L’Hopital’s Rule find limits in situations involving indeterminate forms. At this point, if there are students taking the AP exam, we will focus on consolidating students’ existing knowledge.  This will be done through review, old AP exam questions, projects which apply calculus to practical problems and a trial-run AP exam.  As time permits we will introduce additional topics such as conics, parametric equations and vectors.  Text: Calculus with Analytic Geometry (4th Ed.), Larson, Hostetler and Edwards.

Calculus BC (3 Trimesters)

This class is a follow-on to Calculus AB, and in combination with that class, will exceed the content requirements for the AP Calculus BC exam.  New topics will include infinite series, vector-valued functions and additional work on differential equations.  There will be a strong focus on preparing students for the Calculus BC exam.  This will include extensive review, practice with old AP exam questions and projects intended to deepen students’ understanding of calculus.  As time permits we will introduce advanced topics based on the interests of the students in the class.  These might include advanced differential equations, multivariate functions or an introduction to statistics.  Text: Calculus with Analytic Geometry (4th Ed.), Larson, Hostetler and Edwards.

Physics (Trimester 1)

The focus during the first trimester of Physics is classical mechanics.  Students will apply Newton’s laws of motion to problems of one- and two- dimensional motion.  They will learn about potential energy, kinetic energy and how these relate to the conservation of energy in mechanical systems.  They will study momentum  and learn how conservation of momentum is used to solve problems involving elastic and inelastic collisions.  Finally, they will extend these concepts to the mechanics of rotating objects and simple machines.  In this class students learn basic concepts and simple mathematical (non-calculus) representations of mechanical behavior.  In addition to in-class demonstrations of principles, there will be about ten student labs.  Text:  Holt Physics (2000 ed), Raymond A. Serway and Jerry S. Faughn.

Physics (Trimester 2)

Students will complete their study of mechanics with a unit on fluid dynamics.  Topics include buoyancy, pressure as a function of depth, fluid flow and a review of the gas laws. For major portion of the trimester, students study heat, sound and light.  The study of heat includes thermal equilibrium, changes in temperature and phase, linear expansion and an introduction to thermodynamics.  After an introduction to harmonic motion and the properties of waves, the students study the properties of sound and light waves.  Sound topics include resonance and harmonics.  Light topics include reflection, refraction, diffraction and polarization.   In addition to in-class demonstrations of principles, there will be about nine student labs.  Text:  Holt Physics (2000 ed), Raymond A. Serway and Jerry S. Faughn.

Physics (Trimester 3)

The focus in the third trimester is electricity and magnetism.  Students learn about electric fields and forces, electrical energy, current, resistance, induction, magnetic fields and magnetic force.  As well they get an introduction to electric circuits.     In addition to in-class demonstrations of principles, there will be about nine student labs.  Text:  Holt Physics (2000 ed), Raymond A. Serway and Jerry S. Faughn

