Course Name     AP Physics B

Syllabus

Introduction

     The AP Physics B course develops scientific representations of the universe and the world within which we live. AP Physics B is a college level course.  AP Physics B students complete the AP Physics B exam near the end of the spring semester.  It requires serious dedication and hard work to pass the AP Physics B exam.  Students receiving a 3, 4, or 5 on the AP Physics B exam are given college credit at many universities and colleges.

Course Content


The student’s understanding of physics is developed with experiments that lead to representations of motion, force, energy, momentum, waves, light, sound, electricity, magnetism, thermodynamics, fluids, and nuclear physics.  Rigorous problems are assigned to prepare students for the AP Physics B exam. 

Course prerequisite


Concurrent enrollment or completion of pre-calculus is required.  An A- or higher grade in algebra 2 is recommended.  Completion of AP chemistry or chemistry is required.
Course Credit each semester


5 weighted units for grades of A, B, or C


5 regular units for a grade of D
Grading


Points are given for daily assignments, course notes, quizzes, lab write-ups, projects, optional portfolio, unit exams, working cooperatively, and the final exam.  Exam and quiz scores represent approximately 50% of the grade and are used to test understanding of concepts.  Each grade given reflects completion of work, and understanding of concepts.  Grades are assigned as follows:  A: all work completed; understands concept.  B: all work completed; small misconception of concept.  C: most of the work completed; understands much of the concept. D: much of the work completed; understands some of the concept.  F+: an attempt is made to complete the work; an attempt is made to understand the concepts.  Zero: no work submitted. 
     A grade of 95% is given for an A.  To receive a grade greater than 95%, a student must do more than is required on an assignment or evaluation.

Academic Letter Grade Minimum Percentages (Note: 95% is the grade given for ‘A’ work, 85% for ‘B’ work, …)

A+
98% 
B+
88%
C+
78%
D+
68%
F+
55% not passing

A
92%
B
82%
C
72%
D
62%
F
below 55% not passing


A-
90%
B-
80%
C-
70%
D-
60%

Text
1.   Modeling Physics Units developed at Arizona Sate University are the primary curriculum source for mechanics.  Modeling units may be seen at: 


http://modeling.asu.edu/Modeling-pub/Mechanics_curriculum/
2.  Physics Third edition by Douglas C. Giancoli, 1991, Prentice-Hall is used for mechanics review, fluids, electricity, magnetism, thermodynamics, and modern physics.  Our district is in an adoption cycle that will consider new physics text books during the 2007-2008 school year.
3.  Instructor developed labs and worksheets supplement the Giancoli reading assignments and problem sets for electricity and magnetism, thermodynamics, fluids, and photoelectric effect.
Course Outline

Unit 00 Review metric prefixes, scientific notation, equation solving, and trigonometry

Lab: Wingspan lab (develops unit of measure concept)


Units of measure and MKS system assignment

Metric prefix assignment

Scientific notation assignment

Solving equations assignment

Frame of reference assignment

Trigonometry assignment
Unit 01
Scientific reasoning - introduction to data collection and graphical representations


Lab: Pendulum lab (develops data collection and graphical methods skills)

Linearizing graphs assignment

Writing mathematical representations assignment
Unit 02 Constant velocity


Lab: Buggy Lab (develops average velocity concept)

Concept of infinitely small is developed

Clock readings, time intervals, positions, displacement, distance are developed

Average velocity is defined by the buggy lab graph


Position and velocity graphs are analyzed

Motion map representations and vectors are developed

Modeling Unit 2 assignments


Giancoli Assignments

Unit 03 Acceleration


Lab: Rail lab (develops acceleration concept)

Lab: Paper Tape lab (develops 9.8 m/s/s acceleration on earth)


Instantaneous velocity as slope of the position graph is developed

Acceleration is defined

Acceleration graphs are analyzed

Modeling Unit 3 assignments


Giancoli Review Assignments
Unit 04 Static equilibrium

Lab: Spring Scale lab (develops mass weight relationship)

Activity: Three Spring and Pulley (develops constant force in a string and the concept that




pulleys change the direction of force)

Force diagrams (FBD) are developed


Sigma notation is developed for equilibrium problems


Equilibrium problems using torque are solved

Lab: Friction lab (develops the static and kinetic coefficient of friction) 

Incline plane forces are developed

Modeling Unit 4 Assignments


Giancoli Review Assignments
Unit 05 Dynamic force


Activity: Outdoor cart acceleration (qualitatively develops Fnet=ma)

Lab: car acceleration lab (develops Fnet=ma)

Lab: Lab Practical -  Atwood Machine (indirectly determine mass)

Modeling Unit 5 Assignments


Giancoli Review Assignments

Special Project: Marble factory project (this project is completed during November and December)

Students build a marble factory that processes marbles according to the specifications on the assignment sheet.  The tech lab is used for fabricating factory parts.  Project concepts included velocity, acceleration, force, circular motion, energy transfer, momentum, current electricity, and magnetism.  Students spend 20 to 40 hours outside of class completing the project.  The project is judged by community members at a tech night open house.

Unit 06 Two-dimensional motion


Lab: Tennis Ball 2-Dimensional Lab (develops model of 2-D motion)

Vector development extended from motion maps

Constant velocity in the x and acceleration in the y reinforced


Modeling Unit 6 Assignments


Giancoli Review Assignments

Unit 07 Energy


Lab spring lab (develops energy as area under the force position graph)

Spring constant defined as slope of the force position graph


Energy defined as area under the force position graph


Energy transfer representations with energy pie charts and bar graphs


Conservation of energy developed

Gravitational energy,  kinetic energy, and elastic energy models are developed

Power is developed


Modeling Unit 7 assignments


Giancoli Review Assignments

Unit 08 Circular motion



Lab: Stopper on a String Lab (develops centripetal net force)

Lab: Virtual circular motion labs  with Interactive Physics F vs. m, F vs. r, F vs. v


Constant velocity in absence of force reinforced


Lab: Virtual satellite lab (develops universal law of gravitation)

Modeling Unit 8 assignments


Giancoli Review Assignments

Unit 09 Momentum/impulse



Lab: Exploding Car Lab, Crashing Car Lab, Impulse Lab



(develop momentum, conservation of momentum, and impulse)

Modeling Unit 9 assignments


Giancoli Review Assignments

Unit 10 Waves and sound


Lab: Slinky Lab (develops wave concepts)

Simple harmonic motion developed


Energy transfer using wave model

Wave characteristics: interference, reflection, refraction diffraction, superposition

Activities: Ripple tank activities (develop wave characteristics and Snell’s law)

Lab Practical:  scrolling saw resonance lab (develops standing wave concept)

Activity: Speed of Sound (compute the speed of sound using v=f lambda)

Doppler Effect: laser disk demonstration

Giancoli Assignments

Unit 11
Light

Activity: Lens ray tracing, and lens equation (develop refraction and lens concepts)


Activity: Mirror ray tracing (develop reflection concept)


Activity: Snell’s law (use Snell’s law to determine index of refraction of glass)

EM wave characteristics


EM spectrum

Giancoli Assignments

Unit 12 Electric Charge

Activity: Sticky Tape (develop electric charge concepts)

Activity: electric field (develop electric field concepts)

Conductors and insulators


Coulomb’s Law problems assigned

Activity: Electric potential (develops electric potential concepts)

Capacitors in series and parallel

Giancoli Assignments

Unit 13 Current electricity


Lab: Resistance of wires (develop resistance depending on length)

Lab: Ohm’s Law (develop V=IR)

Lab: Parallel Series (develop parallel and series resistance concepts)

Electric power concepts

Loop and junction rules developed

Giancoli Assignments

Unit 13 Magnetism


Activity: Magnetism/Electric Current (develop current, magnetic field relationships) 

Forces due to magnetic and electrical charge interactions developed

Right hand rules for current carrying wires and moving charges in magnetic fields

Electromagnetic induction developed


Giancoli Assignments

Unit 15 Thermodynamics


Note: Students receive an introduction to thermodynamics in chemistry.


Students complete pressure labs in chemistry.


Review pressure, volume, and temperature relationships

1st law of thermodynamics


Thermodynamic processes


P-V graphs


Heat engine efficiency

Giancoli Chapter 13 Worksheet 

Giancoli Chapter 14 Worksheet


Giancoli Chapter 15 Worksheet

Unit 16 Pressure and fluids


Review pressure from chemistry


Pressure depth relationships


Bernoulli’s Equation

Pressure and Buoyancy Worksheets

Unit 17 Modern Physics

Properties of the nucleus


Radioactive decay


Nuclear reaction equations developed

Mass energy relationship 


Atomic energy levels worksheet

Photoelectric effect worksheet

Unit 18 Review


Concept review handouts 

AP Physics B practice exams

Assessments

Labs and activities are preformed in groups.  Each student completes an individual write-up of each lab and activity.  The individual write-ups are graded.


Each unit has a major exam and each exam contains both free response and multiple choice questions.


Students may complete an optional portfolio and elect to have this included as part of their overall assessment.


Students are assessed on the performance of their marble factory project.


Additional assessments include quiz grades, assignment grades, and homework completion grades.

Required Readings


Modeling Unit Handouts,  Teacher Written Handouts, and Giancoli textbook reading assignments are required regularly.  Proof that reading is completed is given by written chapter summaries, answering chapter questions, and solving end of chapter problems.

Laboratory Experiments


Each unit of instruction begins with an experiment that leads to the discovery of a physics concept.  Each experiment is presented by lab groups to the class using whiteboards.  Students ask questions about the lab after the presentation.  The teacher guides the students to a lab conclusion that becomes a physics concept.   Each lab and activity requires one to two days to complete.  This represents approximately 20% of the instructional class time.  All labs are student run labs and each student writes up the lab in their individual lab book.  Almost all of the labs are hands on real equipment labs.  A teacher led class discussion develops the independent and dependent variable for each lab.  Students determine how to conduct each lab with available equipment and then perform the experiment. The teacher walks the room during the lab and only intervenes when significant issues develop that cannot be resolved by the lab group.  Vernier graphical analysis and Pasco data sensors and software are used extensively throughout the course.  12 physics lab computers connected to the internet are used for data collection and analysis.  Virtual labs using interactive physics develop two-dimensional motion, circular motion, and the Universal Law of Gravitation.  All other labs are hands on real equipment labs including a real circular motion lab with a stopper on a string.


Ancillary Assignments


Ancillary assignments are given in addition to regular worksheet and text book assignments.  The ancillary assignments introduce some new concepts and review many of the concepts developed throughout the course.
                                 AP Physics Ancillary Assignments                    Fall
2006-2007

All of the assignments listed below are due on the due date at the beginning of class.  

    For major medical issues, e-mail or call your instructor before the assignment is due. 

            If you are going to be absent when the assignment is due, do one of the following:

                    Have a friend deliver the assignment before it is due.

                    Fax the assignment to the school before it is due.

                    Email the assignment to your instructor before it is due.

                    Mail and postmark the assignment before it is due.
	Due

Date
	Read

1–2 Page summary
	Questions
	Problems
	Topic

	Aug 23
	237-268
	268(1-15,18-32)
	
	Fluids

	
	
	
	
	

	Aug 28
	
	
	269(1,3,7,8,9,10,12)
	

	
	
	
	
	

	Sep 5
	
	
	270(20,21,31,32,33)
	

	
	
	
	
	

	Oct 16
	15-37
	
	38(2,4,5,7,9)
	Motion 1 Dimensional

	→
	
	
	38(11,12,14,16)
	

	
	
	
	
	

	Oct 23
	
	
	39(30-32,34-35,37,44)
	

	→
	
	
	40(47,48,50,57,58)
	

	
	
	
	
	

	Nov 13
	Chap 13
	
	Worksheet (Chap13)
	Temperature

	
	
	
	
	

	Nov 27
	Chap 14
	
	Worksheet (Chap 14)
	Heat

	↓
	
	
	
	

	Nov 27
	Chap 15
	
	Worksheet (Chap 15)
	Thermodynamics

	
	
	
	
	


	Dec 4
	65-91
	
	92(1,3,6,7,9,10,13)
	Force

	→
	
	
	92(18-22,24,32-35)
	

	→
	
	
	95(43,48,53,54)
	

	
	
	
	
	

	Jan 8
	43-60
	
	
	Motion 2 dimensional

	→
	
	
	60(1,9,20,27)
	

	
	
	
	
	

	
	
	
	
	

	Jan 22
	124-143
	
	144(1-8,12,16-21,23,24)
	Energy

	→
	
	
	144(28-31,333-36,40,42)
	

	→
	
	
	144(46-49,52-54)
	

	
	
	
	
	


                                 AP Physics Ancillary Assignments                  Spring
                                                     2006-2007 
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All of the assignments listed below are due on the due date at the beginning of class.  

.

	Due

Date
	Read

1–2 Page summary
	Questions
	Problems
	Topic

	Feb 5
	
	
	120(2-5,8,9,11,13)
	Motion Circular

	→
	
	
	120(14,16)
	

	→
	
	
	122(21-26)
	

	Feb 12
	149-167
	167(1-7,9-12,14,16,18)
	
	Momentum

	→
	
	167(20,22,23)
	
	

	→
	
	
	
	

	→
	
	
	
	

	Feb 26
	
	
	168(1,2,4,5,6,8,9)
	

	→
	
	
	168(13,15,16,17,19)
	

	→
	
	
	168(25,26,29,45)
	

	
	
	
	
	

	Mar 5
	517-521
	
	
	Electric Motor, Electric Force

	→
	268
	Review P=F/A etc.
	
	Pressure

	→
	248-249

	          PV=nRT
	
	

	→
	373



	
W=P(V

Q=mc(T
	
	

	Mar 12
	828-829
	Nuclear Fission
	
	

	→
	834-835
	Nuclear Fusion
	
	

	
	
	
	
	

	
	
	
	
	

	Mar 19
	806

	Alpha decay
	
	

	→
	808

	Beta decay
	
	

	→
	810

	Gamma decay
	
	

	Mar 26
	747

	deBroglie formulas mv=h/(       E=hf
	
	

	Apr 9
	757

	Heisenberg uncertainty principle
	
	

	Apr 16
	722-724

	Photo electric effect
	
	

	
	
	
	
	

	May 13
	Sunday
	1PM – 4 PM
	
	Optional Review

	May

14
	
	
	
	AP Exam

12:00 PM to 4 PM


Next year’s ancillary assignments will have due dates matching the 2007-2008 school calendar.
End of AP Physics B Syllabus
