Catherine Majka

Saint Viator High School    2012-2013
A.P. Physics C Lab- (Saint Mary’s University- P-180/181) Physics Course Syllabus

Semester 1- Electricity and Magnetism

Text:   Physics For Scientists and Engineers, 6th ed., by Douglas Giancoli, 2008 Pearson Prentice Hall, Inc.
Course Description:

This course is equivalent to a first-year college physics class and is designed to prepare students for the AP Physics C Electricity and Magnetism Exam given in May.  This course follows the syllabus for that exam, and students passing the exam may receive college credit.  This course requires and employs a basic understanding of calculus (differentiation and integration), and also a prior course, Honor Physics. The emphasis is on understanding of the concepts and skills and using concepts and formulae to solve problems. Laboratory work is an integral part of this course.

Course Evaluation:

Your grade will be based on the following:

Exams:   
Homework:   
Laboratory:   
Final Exam:   
Typically, four classes each week will be devoted to class work and lecture and one class each week will be laboratory work.  Class meets for 70 minutes each day.

LABORATORY experiences must be part of the education of AP Physics students and should be included in all AP Physics courses just as it is in introductory college physics courses.  Students should be able to: * design experiments * observe and measure real phenomena *organize, display and critically analyze data  * determine uncertainties in measurement * draw inferences from observation and data and  *communicate results, including suggested ways to improve experiments and propose questions for further study.

Students will work in small groups to perform the weekly, student-conducted, mostly hands on lab assignments.  We also use Pasco equipment and wireless laptop computers. 

Most labs begin as a problem for which the students must propose and develop their own solution. They then conduct an experiment to test their predictions, make observations and take measurements.  Finally, they form conclusions based on their collected measurements and observations.  Each student turns in his/her own lab report.

Students must save all graded lab reports along with their lab notebook. They may be required to present the lab reports as proof of having completed these labs when they seek credit for this course in college.

The following lab experiments will be performed in this class:

1. Electrostatics- ordering the given materials in the order of their electronegativity

2. Mapping electric Fields: Plotting equipotential and field lines

3. Ohm’s Law- resistance of unknown resistors and internal resistance of a battery

4. Properties of Series Circuits- Use of ammeters, voltmeters, multimeters.

5. Properties of Parallel Circuits

6. Properties of parallel/series circuits

7. RC circuits- Build the circuit and find the time constant by curve fitting techniques

8. Magnetic Field lines

9. Ampere’s Law- Straight wire and circular current loop

10. Solenoid Lab- measurement of the magnetic field 

11. Electromagnetism Lab

12. Faraday’s Law of Induction lab

13. Electric motor lab

Each lab will require the student to:

· Formulate a hypothesis or hypotheses

· Design and experiment or experiments to test the hypothesis

· Collect data and make good observations

· Show all calculations using the collected data

· Make conclusions based on their hypothesis

· Submit a written report

Course Content:

Unit One: Electrostatics

· Coulomb’s Law

· Conductors and Insulators

· Conservation of electric Charge

· Electric Field- due to a point charge, due to charge distribution: discrete and continuous

· Electric Field Lines

· Electric Dipole

Unit Two: Gauss’ Law

· Area Vector

· Electric Flux

· Gauss’ Law Applications

Unit three: Electric Potential Energy and Potential (V)

· Electric potential energy- two point system, many particle system

· Electric Potential (V)- point charge, charge distribution

· Relationship between Electric potential and Electric Field

· Electrical properties of a charged conductor

Unit Four: Capacitance

· Capacitor

· Capacitance of: parallel plate capacitor, cylindrical capacitor and spherical capacitor

· Capacitors in series and parallel

· Energy stored in a capacitor

· Energy stored in an electric Field

· Capacitors with dielectric

Unit Five:  DC Circuits

· Electric current, electric circuit

· Ohm’s Law (V=IR)

· Resistors in series and parallel

· Kirchoff’s Rules

· RC circuits

Unit Six: Magnetic Fields

· Magnetic interactions

· Magnetic poles

· Magnetic force on a moving charge

· Magnetic force on electric current

· Electric Motor

· Magnetic field due to electric currents- long straight wire, circular loop, solenoid, parallel wires

· Biot-Savart Law and applications

· Ampere’s Law and applications

Unit Seven: Inductance

· Faraday’s Law of Induction- electromagnetic induction

· Lenz’s Law applications

· Electric Generator

· Transformer

· Self-inductance

· Mutual inductance

· LR circuits

· Energy stored in a magnetic field

· LC- Circuit and electromagnetic oscillations

Unit Eight:  Maxwell’s Equations

· The basic equations of electromagnetism

· Displacement current and Ampere’s Law

