AP® Physics C-Mechanics and E & M
Overview

AP® Physics C is taught as a Calculus based introductory class in physics. Some students have taken NYS Regents Physics prior to the class. Some students have not taken a physics class prior to entrance, and will sit for the NYS Regents Physics Exam in June. These students were given the opportunity to learn physics over the summer, prior to entering the class in the fall. All students are concurrently registered in AP Calculus.
The course meets for seven hours during a six day rotation. The school calendar is broken down into four 10 week quarters. Content is taught during the first three quarters. Students begin review at the start of the fourth quarter and continue up to the AP® Physics C Exam. After the AP® Physics C Exam, students investigate real life physics through laboratory experiments and also prepare for the NYS Regents Physics Exam.

Laboratory Time Requirement

Students meet for approximately 10,000 minutes before the AP® Physics C Exam and spend approximately 2,250 minutes involved in laboratory activities.
Teaching Strategies

AP® Physics C, as I teach it, is driven by assessment. I make difficult tests and portray myself as a facilitator for my students. We work on old AP® Physics C Exams that have been released. We also work on select AP® Physics B Exams.
Emphasis of this course is the student’s progression through the year from rote learners into critical thinkers.  Students are expected to ask for extra help if they are unable to master a specific content or skill. Homework problems from the text are not graded. Students are encouraged to work on these problems as they appear on the tests. An Instructor’s Solution Manual is provided to each student, with answers and explanations to every question in the text. 
Instructional Materials
Halliday & Resnick-Fundamentals of Physics-Wiley-2014-10th edition.

Laboratory Component
The laboratory component of the course is all hands on. Students maintain a running file of reports, secured in the classroom. The laboratory experience is varied. I have categorized the labs into three types:

A-Activity
The activity is typically a shorter experience that can be finished in one hour. The activity involves the collection of data and is often kinesthetic.
T-Traditional
The traditional lab often require more than one hour to complete and always require an extensive analysis of data leading to a summary that validates theories in the classroom. Students will often be given instructions and data tables. Traditional lab experiences and their reports would be comparable to college level physics laboratory investigations.
I-Inquiry
Students are given a problem to solve. They will be given minimal instructions and will have to prove a theory from class. Some inquiry labs would qualify for college level physics laboratory investigations.
Listing of Lab Experience

	Time
	Title
	 
	Topic
	Goal or Description

	60
	Physics 500
	A
	Velocity
	find average velocity, predict distance

	60
	String & Nail
	A
	Vectors
	kinetic representation of vector addition

	60
	Vector Analysis
	T
	Vectors
	similar to a force table

	60
	Fancart at Different Angles
	I
	vector component of velocity
	race fancarts down hallway

	60
	Speed Racer
	T
	velocity, acceleration
	extensive graphical analysis

	60
	Graphical Analysis of Motion
	T
	velocity, acceleration
	PASCO, spreadsheet

	60
	Acceleration Due to Gravity
	T
	freefall
	PASCO, spreadsheet

	60
	Ticker Timer for Gravity
	T
	Freefall
	learn how to use a ticker timer

	60
	Gravity Sounds
	A
	freefall, kinematic equations
	line up nuts/bolts on string for even sound

	30
	Height of a Building
	A
	freefall, kinematic equations
	find height using only a stopwatch

	60
	Shoot for Your Grade
	I
	horizontal projectiles
	predict path of a marble

	30
	Drinking Fountain
	A
	projectiles at an angle
	confirms projectile equations

	60
	Rockets Red Glare
	A
	projectiles at an angle
	predict path of air powered rockets

	60
	Rings of Fire
	I
	projectiles at an angle
	predict path of a marble

	60
	Period of a Pendulum
	T
	gravitational constant
	verify pendulum formula

	60
	Simple Harmonic Motion
	T
	SHM of a spring
	verify SHM of a spring formula

	60
	Rotational  Inertia of Bike Wheel
	I
	Rotational inertia
	verify rotational inertia with photogates

	60
	Rotaional Inertia with Varying Moment
	T
	Rotational inertia
	PASCO, spreadsheet

	60
	Newton's 2nd Law with Airtrack
	I
	F = ma, free body diagrams 
	prediction if more mass is added

	30
	Sliding Friction to Stop a Book
	A
	Friction
	verify friction formula

	60
	Finding  
	T
	friction, free body diagrams
	uses ticker timer to find 

	60
	Finding  on an Incline
	T
	friction, free body diagrams
	uses ticker timer to find 

	60
	Atwood Machine
	T
	free body diagrams
	PASCO, spreadsheet

	60
	Elevator Lab
	T
	free body diagrams
	modeled after 1993-1 part II

	60
	Circular Motion
	T
	Circular motion
	verify centripetal force formula

	60
	People Power
	A
	Power
	find power to race up stairs

	30
	Pet Can
	A
	conservation of energy
	observe coffee can as black box

	60
	Advantage of Pulleys
	I
	Work
	verify work and energy formulas

	60
	Hooke's Law
	T
	Springs
	verify  Hooke’s Law formula

	30
	Hooke's Law Involving 2 Springs 
	I
	Springs
	verify relationships

	60
	Velocity of a Lacrosse Ball
	A
	conservation of momentum
	find velocity of ball through measurement

	60
	Momentum-Impulse Theorem
	T
	collisions
	PASCO, collide cart w/ varying bumpers

	60
	Torque
	I
	Torque
	verify torque formula

	30
	Charging an Electroscope
	A
	Electrostatics
	charged particles in an electroscope

	30
	Electric Field Mapping
	A
	Electrostatics
	Pasco, draw an electric field

	30
	Resistance Variables
	T
	resistivity
	verify resistivity formula

	60
	Ohm's Law
	T
	resistance
	verify Ohm’s Law formula

	30
	Series Circuits
	T
	Circuits
	verify series circuits formulas

	30
	Parallel Circuits
	T
	Circuits
	verify parallel circuits formulas

	30
	Lightbulb Analysis
	I
	Circuits
	remove lightbulbs and predict  results

	30
	Combination Circuits
	I
	Circuits
	verify all circuit formulas

	30
	RC Circuits
	T
	Circuits
	verify RC formulas

	30
	Mapping a Magnetic Field of a bar
	A
	Magnetism
	Pasco, draw a magnetic field

	30
	Biot-Savart
	I
	Magnetism
	Pasco, compare with prediction

	60
	Wave Characteristics
	A
	Waves
	springs to verify wave characteristics

	
	 
	 
	2250 minutes
	Total minutes


Evaluation
	Assessment
	Value
	Description

	Homework

Class Problems

Quizzes

Laboratory Reports
	20 %
	Multiple Choice Homework questions are assigned for each topic. Some questions are from released exams and the remaining are teacher generated. Points are awarded for the correct answer and for a mathematical justification or an appropriate explanation.
Class Problems follow the same format as the homework, except student’s work on these problems in class in collaborative.

Class problems are a timed exercise. Students may utilize resources such as a calculator, reference table, or textbook.

Quizzes follow the same format as the homework and class problems, except the students work independently. Students are only allowed a calculator. With no other resource available, the students are encouraged to place formulas into their calculators.

Laboratory Reports are completed for each experiment. Students complete a coversheet for each report. Students are assessed on data collection, analysis of the data (often including graphical analysis), and a summary. Students must complete a minimum of 1200 minutes of laboratory experience to qualify for the NYS Regents Physics Exam.

	Tests


	50 %
	In a typical quarter, five tests are given. This provides an approximate value of 10 % for each test on the quarter average. Tests are primarily six questions. All six questions are graded, each worth 20 points. The top five questions are utilized for a grade out of 100. Tests are broken down as follows. Half the questions are familiar to the students as similar questions have been assigned in class, highlighted in lecture or given for homework. The other half of the questions are problems that students are unfamiliar with, or may have not possible seen before. With regard to level of difficulty, two questions will be considered easy, two medium, and two will be considered difficult. One of the six questions will be composed of 10 multiple choice questions, each worth two points. The remaining questions will be taken from sample questions from the text, examples from the text and lecture, released AP® Physics C Exam Part II, and teacher generated problems. Students have one hour to complete the test and are allowed a calculator.

	Exam


	30 %
	Cumulative from the start of the course. At the end of the third quarter, the exam includes all material required in the course, and is utilized as a analysis tool to facilitate review. All three exams follow the AP® Physics C Exam format of the two 90 minute sections.


Fourth quarter’s assessment contains 10 one hour review tests in preparation for the AP® Physics C Exam. Students are provided with a calendar outlining the content of each test. This review accounts for 50 % of the quarter average, each test worth 5 %. The remaining fourth quarter average derives from NYS Regents Physics Exam review and laboratory reports.
Course Syllabus
Hours
Topic
10

Kinematics in One and Two Dimensions




Kinematics




Freefall




Graphical Analysis




Projectiles

13

Forces



Newton’s Laws




Free Body Diagrams




Friction

Equilibrium and Non Equilibrium Situations




Gravity




Uniform Circular Motion




Centripetal Force and Acceleration




Satellites




Vertical Circles

7

Work and Energy




Work




Work by a Position Varying Force




Power




Gravitational Potential Energy




Kinetic Energy




Conservation of Energy




Potential Energy verse Position Graphs

8

Impulse and Momentum




The Impulse Momentum Theorem




Conservation of Momentum in One and Two Dimensions




Presentation by NYS Troopers on Automobile Safety

Center of Mass

11

Rotational Kinematics/Dynamics

Torque
Angular Acceleration

Moment of Inertia

Conservation of Angular Momentum
6

Gravitation



Newton’s Law of Gravitation



Kepler’s Laws




Satellites Revisited
6

Simple Harmonic Motion



Springs




Pendulums
15

Electric Forces and Electric Fields




Coulomb’s Law




The Electric Field




Guass’ Law

8

Electric Potential Energy and Electric Potential




Voltage




Equipotential Lines

5

Capacitors and Dielectrics



Capacitance




Equivalent Capacitance




Dielectrics
10

Circuits




Voltage




Ohm’s Law




Resistivity




Series and Parallel Circuits




Combination Circuits




Internal Resistance




Kirchhoff’s Laws




Capacitors in Series and Parallel




RC Circuits
12

Magnetic Forces and Fields




Motion of a Charged Particle in a Magnetic Field




Torque on a Current Carrying Wire



The Magnetic Field Produced by a Current




Ampere’s Law




Biot-Savart Law

10

Electromagnetic Induction




Magnetic Flux




Motional EMF




Faraday’s Law




Lenz’s Law




Inductance and RL Circuits

12

Cumulative End of Quarter Exams


Exams


Review for Exams


Analysis and Discussion of Results
20

AP® Physics C Exam

Review Tests

Review Sessions

