AP Physics Program at South Anchorage High School
AP Physics meets four days a week on a modified block schedule for a total of 260 minutes a week. (two 50 minute periods, two 80 minute periods) We will average about one lab every two weeks.  
Text

Cutnell & Johnson 6th ed., John Wiley & Sons 2004
Laboratory A compilation of labs from a multitude of sources is used including Pasco Scientific and The College Board as well as ones I have written myself.  In addition, some virtual labs will be used from various sources on the web.  
Course Design
This course is designed to be similar to a first-year college physics class and focuses on three main areas: concept attainment, problem-solving skill, and laboratory experience. The labs serve to supplement the learning in the lecture section of the course as well as to gain the laboratory skills themselves.  Students are required to submit a complete report for most lab experiments, including a purpose, hypothesis, procedure, observations/data, calculations, and a conclusion.  Most labs require students to develop their own procedure; they are asked to design their experiment with minimal guidance from the instructor.  When the actual results are attained, the theoretical result is presented and students are asked to postulate errors and the direction this would take the result compared to the theoretical result.  This is done to augment their lab skills as well as to promote their critical thinking skills.   Some labs provide an additional way to study the concept or a way to practice problem-solving and therefore complete reports are not expected, however, questions over the lab must be completed.  A portfolio of lab experiments or a lab notebook should be kept by students for both proof of a laboratory experience and as a reference for future college laboratories.  
Problem-solving skills, both on paper and in the lab, are emphasized.  Students will receive several AP Released Exam questions/problems on the current chapter in preparation for exams and will see additional AP Exam problems as part of unit exams.  Students are continually expected to apply previously mastered concepts to new situations as the course progresses.  Homework is assigned almost every day, usually from the text book in the end of chapter problems and is augmented with teacher created worksheets.  Articles from newspapers, magazines and the web are passed out occasionally for students to see applications of physics in the world and discussions and reactions from students are expected either verbally or written.  Appropriate videos are also sprinkled in.  
Physics demonstrations from a wide variety of sources are used liberally throughout the course as a way to introduce concepts and a starting point for problem solving.  They are also used for discussing “what is happening and why” as I lead them to an understanding of the physical principles of the situation. 
Grading:  Test and quizzes account for 70% of the grade. Lab work and homework checks accounts for the remaining 30%

Unit 1 : Calculations, Vectors and Kinematics
Topics covered:


Units, Conversions, Significant Digits

Trigonometry

Vectors

Motion in one dimension

Projectile motion
Labs:
Parallax


Measurement of “g”

Horizontal projectiles


Projectile motion “shoot the hoops”

Unit 2: Newton’s Laws of Motion
Topics covered:


Inertia

Force

Action and reaction

Law of Gravitation


Friction

Inclined planes

Tension

Free body diagrams and equilibrium
Labs:
Friction labs

Atwood’s Machine
Unit 3: Circular and Rotational Motion
Topics covered:


Uniform Circular Motion 


Centripetal Forces

Satellites
Apparent weightlessness/Artificial gravity
Extended bodies, Torque and equilibrium

Labs:
Centripetal forces and friction coefficients

Torque and center of mass


Whirlygig

Unit 4: Work, Energy and Power
Topics covered


Kinetic and Potential Energy

Conservation of Mechanical Energy

Work done by a variable force
Labs:
Turn the pendulum bob into a projectile
Unit 5: Momentum
Topics covered


Impulse-Momentum Theorem

Conservation of Linear Momentum

Collisions in One dimension

Collisions in Two dimensions
Labs:
Conservation of momentum and KE on air tracks

Ballistic pendulum
Unit 6: Simple Harmonic Motion
Topics covered

Hookes Law

Frequency and period


Elastic Potential Energy

Pendulums
Labs: 
Hookes Law

Pendulum Lab
Unit 7: Fluid Mechanics 
Topics covered

Pressure and density

Principles of Pascal and Archimedes


Bernoulli’s Equation

Labs:
Density using Archimedes principle
Unit 8: Temperature and Heat
Topics covered


Temperature scales


Thermal expansion


Heat capacity and phase change

Heat transfer

Labs:
Determining the specific heat capacity of a metal


Heat of Fusion of Ice


Newton’s Law of Cooling

Unit 9: Gases
Topics covered


Ideal gas law

Kinetic Molecular Theory
Labs:
HCl and NH3 relative molecular speeds


Unit 10: Thermodynamics
Topics covered


First Law and applications

pV diagrams


Second Law and applications


Entropy

Labs:
First Law Virtual Lab
Unit 11: Electricity
Topics Covered:

Charge, its origin and Coulombs law

Insulators and conductors


Electric field


Electric potential energy and voltage


Capacitors and dielectrics
Labs:
Capacitance


Leyden Jars

Unit 12: Electric Circuits
Topics covered


Emf and current

Ohm’s Law

Resistance and resistivity

Electric Power

Series vs. parallel for resistors and capacitors

Kirchhoff’s rules

Measuring current, voltage and resistance
Labs:
Ohm’s Law


Electric Power and batteries


Kirchhoff’s Rules

Unit 13: Magnetic Fields
Topics Covered:


Forces on and motion of a charged particle 

Current induced magnetic fields

Electromagnetic induction

Lenz’s Law
Lab:    Magnetic Field in a Slinky

Electromagnetic Induction

Unit 14: Waves and Sound 
Topics Covered:


The nature of waves

The nature of sound

Waves on a string and in an air column


Sound intensity and decibels


The doppler effect


Interference and superposition and resonance


Beats

Labs:
Measuring the speed of sound
Unit 15: Electromagnetic Waves
Topics Covered: 

Nature and speed of light

Energy of radiation


Polarization

Doppler effect
Unit 16:  Reflection, Refraction and Diffraction
Topics covered:


Wavefronts and rays

Mirrors and the Mirror equation

Snell’s Law 

Total internal reflection and critical angle

Dispersion


Lenses


Optics applications


Youngs’ double slit experiment and diffraction patterns

Diffraction gratings
Labs:
Images formed in mirrors

Images from lenses

Determination of index of refraction


Diffraction pattern measurement

Unit 17:  Atomic and Nuclear Physics
Topics covered:


Special relativity, time dilation and length contraction

The equivalence of mass and energy

Wave-particle duality

Photons, the photoelectric effect, the Compton effect

Atomic models and quantum mechanics

Nuclear structure and the strong nuclear force


Radioactivity and nuclear reactions


Mass defect and binding energy


Nuclear energy


Elementary particles


String Theory and The Elegant Universe
Labs:
Glo-Stars
Other Activities
If time permits, I hope to include some of the following to emphasize applications of physics in the real world:

1) Study of the global warming debate 
2) Research, debate and plausibility of various alternative energy resources

3) Read a short book on one of the above topics and discuss

4) React to newspaper and magazine articles on the above topics

6) Guest speaker on physics-related topics

