AP Physics C: Mechanics   AP Physics C: Electricity & Magnetism

Course Description
This Calculus-based advanced physics course is intended for students interested in pursuing a career in the fields of engineering/science.  The content and course design is equivalent to that of the first two semesters of collegiate physics as taught at most competitive engineering schools in the United States. Emphasis is placed on developing systems analysis/ problem solving skills that focus on the application of general principles to specific situations. Laboratory skills and experiment design are stressed to introduce the student to the engineering experience.
The course is taught using the techniques of differential and integral Calculus throughout the curriculum so concurrent enrollment in calculus is required; enrollment in 
AP Calculus is strongly encouraged.  Completion of a previous physics course is strongly encouraged; preferably Honors Physics to further ensure a successful experience for the student, particularly in the laboratory component of the course. Laboratory activities are generally guided inquiry based and open ended experiment design requiring well developed critical thinking skills.
A lecture/recitation format is employed which requires the student to be motivated to work independently as well as in group situations.  Student centered learning is employed regularly to develop critical thinking capacity.  Students are instructor guided to employ higher order thinking skills in systems analysis. Homework /problem solving is regularly collected and graded and the student is required to maintain a Solutions Notebook which is a collection of correctly solved and properly presented solutions to a representative sample of problems from each unit.

Laboratory work comprises approximately 20% of available instructional time with a total of 24 laboratory experiences scheduled (14 Mechanics and 10 E&M), requiring 48 of  228 available instructional periods. Laboratory investigations are hands on activities, generally open ended, and focus on student design of experimental methods to explore the relationships between initial system parameters and end result behavior of a system.   Appropriate experiment design is achieved through inquiry based techniques supplemented by instructor guidance. Proper data collection, data analysis, and presentation techniques using graphs and tables are stressed employing higher order thinking skills with a goal of improving communication of experimental results and conclusions.
Text/Resources
Textbook: Physics for Scientists and Engineers, Raymond Serway and Robert Beichner, 5th edition, 2000, Saunders College Publishers
Technology: most of the laboratory experiment design work will employ computer interfaced collection probes.  (PC based LabPro by Vernier running LoggerPro software.)  Computer based data presentation (both table creation and graphing analysis using spreadsheet programs) is stressed.
Assessment    (determination of marking grade)
Major examinations…40% open ended problem solving format with access to use of 

                                             Calculator and current AP Physics equation sheet

Minor examinations…10% multiple choice questions patterned after the AP Physics     

                                              style of question design, administered without use of 

                                              calculator or equation sheet

Laboratory Notebook/portfolio…30%    notebook will include preliminary experiment    

                                                                design and raw data recorded as collected and 

                                                                 presented in proper form. The portfolio will 

                                                                include completed laboratory reports which will 

                                                                 include data analysis, error analysis, conclusion 

                                                                discussion appropriate tables and graphs
Solutions………………20%    the solutions notebook provides an opportunity to grade 

                                                  problem solving progress on a regular basis as well as 

                                                  providing the student with a ready made reference for 

                                                  review purposes.

Summer Assignment
A primer is provided to introduce and review the relationship between geometry and the techniques of The Calculus.  Instructor written, the primer is also an introduction to my method and voice in providing physics instruction.  Included is an assignment providing practice in basic differentiation and integration techniques…the summer assignment is due the first full day of instruction in September and counts towards the Solutions grade (noted above).
Schedule of topics AP Physics C: Mechanics
(note: this course is a Calculus based interpretation of physics…differential and integral Calculus applications are used extensively in problem solving and systems analysis)
Topic



     Chapters
       Time span

     Calendar Dates
Kinematics 


         1-4                    3 weeks


September
Vectors, 1D and 2D motion

Relative motion

Newton’s Laws                                  5                     3 weeks                         October                       
Forces as interactions, 3 laws,

 free body diagrams

Circular Motion


6

1 week


  October

Centripetal acceleration,

Centripetal force identification

Energy/Momentum


7-9

3 weeks

Oct-November
Work, energy, power, conservation

of energy and linear momentum for systems

of particles, collisions

Angular (Rotational) Mechanics
10-11

3 weeks
           Nov-December

Torque, rotational kinematics,

Conservation of angular momentum,

Newton’s laws and rotation, energy

Of a rotating body

Equilibrium



12

1 week


December

Translational and rotational

Equilibrium

Oscillatory Motion


15

1.5 weeks

Dec-January

Simple harmonic motion,

Mass-springs, pendulums

Universal Gravitation

13

1.5 weeks

January

Kepler’s laws, Newtonian gravitation,
Orbital mechanics

Midterm examination covering chapters 1-13, 15
Schedule of labs AP Physics C: Mechanics
(note: unless otherwise noted all laboratory activities involve actual hands on manipulation and development of physical apparatus. The laboratory  period  is 90 minutes.  The student should expect that at least an additional hour in the physics lab may be required for many lab experiences. The physics lab facilities are available to AP students during my non teaching periods (prep time and open periods and after school)

(labs marked with an asterisk (*) involve computer interfaced probes such as motion detectors, forces sensors, acceleration monitors, current/voltage sensors, photogates,etc)
Title of Lab   


unit correlation

description/objective
Composition of forces               kinematics

        vector analysis using weights

                                                                                            on a force vector table
Freefall*


 kinematics

         analysis of objects in freefall 

         students design procedure to                  

         experimentally determine  

         acceleration due to gravity
projectile motion*

kinematics

         students design process to  

predict landing  point (range) of a projectile

Newton’s 2nd Law*

Newton’s Laws                   students explore relationship of 







                    physical factors affecting  









acceleration

Atwood Machine*

Newton’s Laws

student design lab to confirm

Physical behavior of pulley system

Forces on the inclined plane
Newton’s Laws
student design process to explore 








Behavior of normal forces in incline








Systems

Coefficient of friction

Newton’s Laws
student design experimental proce-








dure to determine 
circular motion

Circular motion
student design experimental








procedure to explore relationship








between centripetal force and fre-








quency of rotation

Schedule of labs AP Physics C: Mechanics (continued)

Title of Lab


unit correlation

description/objective
Work/Energy*


Energy/momentum
relationship between energy








Conservation and energy transfer








is explored with an emphasis on 








data analysis using The Calculus
Conservation of Linear
Energy/Momentum
elastic/inelastic collisions using air-

Momentum*





track glider system
Parallel forces


Equilibrium

  analysis of forces acting in a system    

                                                                                      involving rotational/translational








  equilibrium

Energy in SHM*

Oscillatory Motion
   energy exchanges in shm explored

Pendulum Lab*

Oscillatory Motion
   student design experimental proce-








   dure establishing the physical para-








      meters determining period

Little “g”*


Universal Gravitation
    student design experimental pro-








    cedure for determining “g” using








     harmonically oscillating system  
Schedule of topics AP Physics C: Electricity & Magnetism

(note: this course is a Calculus based interpretation of physics…differential and integral Calculus applications are used extensively in problem solving and systems analysis)

Topic



     Chapters
       Time span

     Calendar Dates
Electrostatics I

       23-24
          2 weeks

         Jan-February
Coulomb’s Law,

Charged particles and the 

Electric force, motion of charged 

Particles in uniform E field 

Electric fields

Due to point charges and 

Continuous charge distributions,

Electric flux

Gauss’ Law and E field determination

For highly symmetric charge

distributions

Electric potential, electric

Potential energy,(single and

Multiple charge systems)

Equipotential surfaces

Conductors in electro-

Static equilibriium

Electrostatics II

       25


1 week


February
Capacitors, determining 

capacitance of common orientations,

capacitors in combination (series and

Parallel), energy storage in capacitors,

Dielectrics

Electric Circuits

       26-28

4 weeks

Feb-March
Current, current density,

Resistivity, resistance, 

Combinations of resistors

(series and parallel), Ohms’s Law

internal resistance of batteries,

circuit analysis, Kirchoff’s rules,

electrical power, RC circuits
Schedule of topics AP Physics C: Electricity & Magnetism (continued)
Topic



     Chapters
       Time span

     Calendar Dates
Magnetic fields

        29-30
         3 weeks

       March-April
Charged particles in B fields,

Magnetic forces, magnetic

Force on current carrying wire,

Torque on current carrying loop,

Mass spectrometers

Applications of right hand rule

Biot-Savart and B fields,

Ampere’s Law and B fields

of common current configurations,

solenoids,toroids

Gauss’ Law of Magnetism

Magnetic flux

Magnetic pole convention

Electromagnetism


31-32
         2 weeks

              April
Electromagnetic induction,

Faraday’s Law, Lenz’ Law,
Self inductance, LR circuits,

LC circuits,

Maxwell’s Equations

Displacement current and

Ampere-Maxwell Law

Generators and motors

Motional emf
AP Examination review involves topic discussion as well as extensive student centered discussion and execution of old AP exams both multiple choice and free response problem solving…minor examinations and solutions work will be graded based on review material. Assessments will include equations quizzing to enhance performance on the multiple choice portion of the AP exam. Students will take practice exams in their entirety for both Mechanics and Electricity and Magnetism. 

Review process requires 3 weeks.
Schedule of labs AP Physics C: Electricity & Magnetism

Title of Lab


unit correlation

description/objective
Electrostatic charge

Electrostatics I
                        student design process to 









explore Coulomb’s Law









and electric static charged 









systems

Electric field of charged
Electrostatics I


measurement of E field of 

disk







a charged disk

RC circuit


Electrostatics II

student design of capacitor

Ohm’s Law*


Electric circuits

students design simple circuit









To explore relationship 









Between current,resistance,









Potential difference

Circuit design
*

Electric circuits

students design circuits to









explore series and parallel









wiring measuring current 









voltage at different points in









the circuit 

Kirchhoff’s Rules*

Electric circuits

students will develop multi-









loop circuits to measure and 









confirm Kirchoff’s rules of









circuit analysis

Biot-Savart Lab*

Magnetic fields

derivation and experimental









confirmation of Biot-Savart









for a current loop

Magnetic field of

Magnetic fields

student design activity to  

Solenoid*






establish physical parameters









Affecting B field in solenoid

Resistivity of slinky*

Magnetic fields

student development exper-









imental procedure to deter-









mine the resistivity of toy

Motor Lab


Electromagnetism

students will design and build  

                                                                                                Functional motor, develop









Procedure for enhancing 









Performance of motor
