AP Physics B - Syllabus 



S.Koehler-MHSA
Text: 

Serway, Raymond A., and Jerry S. Faughn; College Physics, 3rd Ed. Fort Worth, TX: Saunders. 

Supplies: Folder and notebook used only for Physics, pencils, ruler, scientific calculator.

Course Overview: 
Class meets 5 days per week. There will be 56 min class discussions on MTW & Th, with 90 min Labs on some Fridays.  Students will need to come to zero hour on  those Fridays!

(See Lab table at end of syllabus.)  This is an algebra-based course in general Physics. The College Board designs its syllabus and the curriculum requirements. It is equivalent to an introductory algebra-based university level physics course. This course will be covered in two semesters. Class discussions take the form of a guided debate or group Socratic dialogue as practiced/described in Teaching Science for Understanding. Minstrell, J. (1989).  The emphasis in the course is concept mastery and problem solving heuristics, later applying those skills to solving specific problems.  Formulae are used as guides to thinking rather than recipes for problem solving. Laboratory work is an integral part of this course and students will be required to keep a separate, lab notebook—due the day after each lab is completed. 

Study Groups/Test Teams: I think it was Einstein who said “You do not really understand something unless you can explain it to your grandmother.” In lieu of grandmothers, small student study groups will meet regularly, in and out of class.  They are integral to the learning process and to concept mastery.  Therefore, all students will make a 1-semester commitment to a 4-5 person Study Group/Test Team.  

Grading Policies:

The district has established the following Semester grade criteria:

· 1st Nine Weeks—37.5%

· 2nd Nine Weeks—37.5%

· Semester Exam—25%

Nine Week grades will be determined by total point percentage with the following criteria and approximate weights:

· Quizzes (20%) Questions/problems relating to recent discussions/homework/labs and/or previously learned material.

· Homework (20%) Questions given from textbook chapters. 

· Labs (20%) Hands-on activities (1 or 2 per unit) in which students use provided materials to investigate an open-ended question or problem. Example:  “Why do things float?”  

· Group Tests (20%) Multiple Choice, Free Response and Lab related questions covering individual chapters. Though students take these with their Test Team, each student is responsible for the final answers on their own test.

· Unit Exams (20%) Given at the end of each unit in AP format:  50% Multiple Choice (no calculators), 50% Free Response.

Unit Outlines

Times for each unit (in weeks) are consistent with percentage curriculum goals listed in the AP Physics-B Course Description Booklet. The final 2.5 weeks before the exam are reserved for reviewing and taking practice tests.

Unit 1 Introduction/Algebra Review (1 week)

A. Introduction to nature of physics

1. Feynman’s 1st rule of Science

2. Testability/Falsifiability as the benchmark of science

B. Algebra Review

C. Data collection and analysis

1. Precision and Accuracy

2. Graph analysis

D. Vector addition and subtraction

1. Graphical methods

2. Mathematical methods


Unit 2 Atomic and Modern Physics (3 weeks)

A. Atomic Hypothesis

B. Atomic number, mass, and mass number

C. Mass-energy equivalence

D. Conservation of mass-energy and charge

1. Mass defect and nuclear binding energy

2. Balanced nuclear reactions

3. Fission, Fusion, Radioactive Decay

E. Electron energy levels

1. Emission & absorption spectra

2. Ionization energy

F. Photons and the Photoelectric effect

G. Wave-particle duality

H. DeBroglie hypothesis

I. Compton scattering

NEWTONIAN MECHANICS

Unit 3 Kinematics (1.5 weeks)

A. Motion in One Dimension

1. Graphs of position v. time, velocity v. time, and acceleration v. time

2. Analysis of constantly accelerated motion including free fall

B. Motion in two dimensions

1. Independence of perpendicular vectors

2. Projectile motion

Unit 4 Newton’s Laws of Motion (3 weeks)

A. Equilibriums—non accelerated systems (First Law)

1. Static equilibrium

2. Dynamic equilibrium.

B.   Dynamics of a single particle—accelerated systems (Second Law)

C.  Systems of two or more bodies (Third Law)

D.  Applications

1. Inclined planes

2. Atwood machines

3. Static and kinetic friction

Unit 5 Work, Energy, Power & Momentum (3.5 weeks)
A. Conservation of Mechanical Energy

B. Work/Energy Theorem

C. Conservative Forces and Potential Energy

D. Work done by friction (non-conservative systems)

E. Power

F. Momentum

1. Conservation of Linear Momentum and Collisions

a. Inelastic, completely inelastic and perfectly elastic collisions

b. Two dimensional collisions

Unit 6 Circular Motion, Oscillations and Gravity (3.5 weeks)
A. Uniform circular motion

B. Centripetal v. Centrifugal forces.


C.   Angular momentum and its conservation


D.   Torque and rotational statics

E. Simple Harmonic Motion

1. Mass on a spring (Hook’s Law)

2. Simple Pendulums

F. Newton’s law of Universal Gravitation

G. Circular orbits of planets and satellites

ELECTRICITY AND MAGNETISM

Unit 9 Electrostatics (3 weeks)

A. Coulomb’s Law

B. Electric Fields

C. Electric Potential v. Electric Potential Energy

D. Capacitance

1. Graphical description of capacitance

2. Energy stored in a capacitor

3. Capacitors in series and parallel circuits

E. Applications

1. Lightning Rods

2. Parallel plates

3. Millikan Oil Drop Experiment

Unit 10 Electric Circuits (2 weeks)
A. EMF, Current, Resistance and Power (volts, amps, ohms and watts)

B. DC Circuits

1. Series and parallel circuits

2. Ohm’s Law

3. Kirchhoff’s rules

4. Voltmeters and ammeters

The following units will be covered in AP Physics—ZERO HOUR Tuesdays and Thursdays:

WAVES AND OPTICS 

Unit ZH-1 Wave Motion and Sound (~2.5 weeks)

A. Properties of traveling waves

1. Speed, frequency, and wavelength

2. Amplitude, phase changes

3. Interference and beats

B. Properties of standing waves.

1. Waves on a string

2. Waves in a tube.

3. Nodes and antinodes

C. The Doppler Effect

D. Sound Intensity

E. Musical applications

Unit ZH-2 Optics (~2.5 weeks)

A. Physical Optics

1. Electromagnetic spectrum

2. Interference and Path Difference

3. Newton’s Rings

4. Single slits, Double slits and Diffraction gratings

B. Geometric Optics

1. Reflection v. ReFRACtion

2. Law of reflection

3. Snell’s Law

4. Total internal reflection

C. Ray diagrams

1. Images formed by mirrors

2. Images formed by lenses

3. Focal lengths

4. Magnification

5. Thin lens/mirror equation

FLUID MECHANICS AND THERMAL PHYSICS 
Unit ZH-3 Fluid Mechanics (~2 weeks)
A. Density and hydrostatic pressure

1. Specific Gravity

2. Pressure as function of depth

3. Pascal’s Law

B. Buoyancy—Archimedes’ Principle

C. Fluid flow and continuity equation

D. Bernoulli’s equation 

1. Curve balls

2. Airplane wings

3. Hydraulics

Unit ZH-4 Temperature, Heat, Kinetic Theory and Thermodynamics 

(~3 weeks)
A. Mechanical Equivalent of heat

B. Heat transfer and thermal expansion

1.  Linear expansion of solids

2. Volume expansion of solids

C. Calorimetry

D. Ideal Gases

1.   Kinetic Model

3. Ideal gas law

E. Thermodynamics

1.   Processes and PV diagrams


   a.   isothermal

b. isobaric

c. isometric

d. adiabatic

F. 1st Law of Thermodynamics

1.   Internal energy

2.   Energy conservation

3. Molar heat capacity

G. Second Law of Thermodynamics

1. Direction of processes

2. Entropy

H.  Heat Engines and Refrigerators.

Unit ZH-5 Electromagnetism (~3 weeks)

A. Magnetostatics

1. Force of magnetic field on moving charge

2. Force of magnetic field on current carrying wire

3. Torque on current carrying loop

B. Electromagnetic Induction.

1. Magnetic flux

2. Faraday’s Law

3. Lenz’s Law

C. Applications

1. Mass Spectrometers

2. Motors

3. Generators

�   I borrowed this unconventional order of curriculum from R. Feynman.  In Six Easy Pieces he begins his introduction to physics with the Atomic Hypothesis.   I have found it builds on concepts most students have significant experience with and establishes a strong conceptual framework to build from.
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