Course Syllabus   AP Physics B   Fall 2009 & Spring 2010
Course Text:  College Physics, Wilson Buffa, 5th Ed. New Jersey, Prentice Hall  (2003)
Course Description:  This course is designed to cover all the topics present in a traditional two semester college level algebra based physics sequence.  The mathematical skills needed involve basic algebra including the quadratic equation.  However, we will occasionally infuse small amounts of Calculus as an example of how many of the equations are derived.  Our main focus is to become well prepared to take the Physics B AP exam in May.  In doing so the students will gain a deep and broad understanding of many of the basic principals of beginning physics courses, and will be more than prepared to begin a college level physics or engineering program.  


Our main strategy will be to become excellent problem solvers and critical thinkers.  This is a very important skill to acquire not only for future science endeavors, but for success in life in general.  We will be moving quickly through many topics, and most of the responsibility for actually understanding the material will fall upon your shoulders.  I am merely a guide or facilitator on your journey through AP Physics.  


To achieve success in AP Physics, it is crucial that you give a significant effort to completing the assigned work, getting help when needed, paying close attention in class, and reflecting on the material on a regular basis.  There will also be a number of labs in which the students are expected to participate.  These labs are designed to strengthen the students’ understanding of the concepts, and to show further evidence that what we’re learning is accurate.  
Scope & Sequence:
I wanted to provide you with a calendar that laid out our entire year so you would know what we were working on at any time.  This will also help keep us on schedule, since time is most definitely of the essence.  However, since we’re working under a rotating schedule, and since we “pick-up where we left off” if a day is missed it would be impossible to use a traditional calendar to lay out the class.  Therefore, I will be showing you the topics that we will be studying, and the time allotted for each topic.

· Introduction, discussion of what the class will be like, and distribution of books (2 days)

· Chapter 2 Kinematics: Description of Motion in One Dimension (7 days)

· Our goal for this chapter is to become proficient in understanding the ways in which motion is described and analyzed.  We will spend time developing the variables used, and how they are related to each other.  We will also spend time constructing knowledge of the graphical nature of motion, and how the variables are represented in a graphical format.
· Chapter 3 Vectors and Projectile Motion (7 days)
· Our goal for this chapter is to develop a deep understanding of vectors, and how they are used to represent physical quantities in a mathematical context.  We will then use vectors to represent vertical and horizontal variables of motion in order to gain an understanding of 2-dimensional motion.
· Chapter 4 Force and Newton’s laws of Motion (12 days)

· Our goal for this chapter is to develop an understanding of the nature of forces, how they combine and how they affect the motion of objects.  Using the vector nature of a push or a pull, and relying on Newton’s three laws of motion (for classical examples) we will explore how forces become one of the main canons of our discourse. 
· Chapter 5 Work and Energy (7 days) 

· In this chapter we combine forces and motion to develop a quantitative and qualitative understanding of how applying a force to an object changes the object’s own ability to change the motion or position of other objects.  This phenomenon is labeled energy, and our goal will be to understand how the idea of energy conservation is applied to most other topics we will study in this course. 

               Test #1 Chapters 2 – 5 
· Chapter 7 Circular Motion, Gravitation, and Orbits  (7 days)

· Here we will be looking at the unique situation of an object moving in a circular path.  We will analyze the nature of the forces(s) required to sustain such motion, and the transformation of our familiar linear motion variables into the rotational context.  We will also study the quantitative nature of gravity, and how this fundamental force of nature relates to bodies orbiting each other.
· Chapter 6 Linear Momentum, Impulse, Conservation of Momentum, and Collisions (7 days)

· In this chapter we will develop a quantitative approach to understanding Newton’s 3rd law of motion.  Because energy appears to not be conserved on a macroscopic scale during interactions between objects, we discover the need for a different tool with which to quantify “what happens” macroscopically during collisions.  The Impulse – Momentum theory (derived from Newton’s 3rd law) becomes that tool. 
· Chapter 13, 14 Simple Harmonic Motion, Waves, and Sound (5 days)

· On both a macroscopic and microscopic scale, there are natural occurrences of objects moving in what can be described as oscillatory or “back and forth” situations.  Our goal for this chapter is to gain an understanding of the nature of harmonic motion and waves in general, the variables used in describing it, and the ability to quantitatively and qualitatively understand specific examples with the intent of applying this understanding to other similar situations. We will then use this knowledge to investigate the nature and behavior of sound.  We will explore the idea of intensity, pitch, interference, and the Doppler Effect.  We will also explore the idea of resonance and how this phenomenon gives rise to columns of air producing certain frequencies of sound. 
               Test #2  Chapters 6,7,13 and 14

· Chapters 9.1-9.4 and 10 Fluid Mechanics and Temperature / Heat  (7 days)

· In this chapter we will investigate the behavior of fluids in the context of pressure, density, flow-rate, viscosity, and buoyancy.  We will use the previously discussed topic of conservation of energy and mass to qualitatively derive Bernoulli’s equation, and then be able to use it in quantitative situations.  We will also use the idea of force and area to gain an understanding of pressure and how again the conservation of energy gives rise to Pascal’s principle and hydraulics.  In chapter 10, we will take our understanding of kinetic energy and harmonic motion to the molecular level where we will construct a conception of the nature of heat and temperature (kinetic theory).  We will then use this picture to help us understand “what happens” to a macroscopic solid, fluid, or gas when the temperature is changed. 
· Chapter 11 Heat (6 days)

· In this chapter we will again use the conservation of energy to help us understand how a system of objects can reach a thermal equilibrium.  In order to fully understand this concept we will need to explore the nature of how basic units of energy (Joule, calorie) affect the temperature change of different materials, and how these same basic units of energy affect the phase (state) changes of these same materials. We will then explore the different ways energy in the form of heat is transferred to an object, and what variables effect the energy transfer rate.    
· Chapter 12 Thermodynamics (7 days)
·  In this chapter we will investigate thermodynamic systems, typically an ideal gas, and how these systems can be used to transfer a quantity of mechanical energy (perform work).  We will start by developing the first law of thermodynamics, which we will use as the foundation for understanding ideal gas systems and the work they perform. We will then apply this basic understanding to systems in different contexts.  For example, we will learn that gas can change under isothermic, isobaric, isochoric, and adiabatic conditions.  We will investigate what these terms mean, and how to quantitatively and qualitatively apply them to different situations.  Finally, we will again use the conservation of energy to develop an understanding of efficiency, and entropy. 
               Test #3  Chapters 9 – 12 

· Chapter 15 Electric Charge, Forces and Fields (5 days)

· In this chapter we will investigate the concept of electric charge.  We will develop an understanding of the fundamental units of charge, and from this we will understand how and why macroscopic objects become “charged”.  We will explore the forces that exist between charged objects (remembering that forces can be described using vectors) eventually discovering the inverse square rule here as we did with gravity.  Finally, we will develop an understanding of the concept of a force field, and how this electric field applies to different charged objects, and how it is represented with field lines on paper. 
· Chapter 16 Electric Potential, Energy, and Capacitance (5 days)

· Using a similar technique to what we did in chapter 5, we will use the idea of the electric field plus some calculus to derive the idea of the electric potential energy of a charged object being moved in a non-uniform electric field.  From this we will generalize the situation in the development of the potential difference between two locations in an electric field.  Finally, we will use this idea of a potential difference to develop a way to store energy by moving charges between parallel metal plates in a device called a capacitor.   
· Chapters 17,18 Electric Current / Resistance / Simple Circuits (8 days)

· In this chapter we will develop the understanding of current as the rate at which charge “flows” past a location.  Then, looking again at the molecular level of a material, we will qualitatively and quantitatively construct a picture of resistance.  We will then use the idea of resistance, and potential difference to develop the understanding of basic DC circuits and how they behave.  We will also again explore the idea of the conservation of energy by looking at the power dissipated in a circuit and asking the question of “where does some of the energy go?” 
· Chapters 19,20 Magnetism / Electromagnetic Induction and Waves (8 days)

· Here we will explore the basic nature of permanent magnets, and the phenomenon of moving charges being affected by magnetic fields.  We will then expand this idea to include the charges flowing in a wire (current) being affected by a magnetic field thus laying the foundation for an understanding of electric motors and generators.  We will also explore how a changing magnetic field passing through a loop of wire will generate a current in the wire proportional to the field’s rate of change.  Finally, we will investigate the nature of light (electromagnetic radiation), and revisit the idea of oscillatory motion while we look at how light is composed of oscillating electric and magnetic fields normal to each other. 
               Test #4  Chapters  15 – 20 

· Chapters 22,23,24 Light and Optics (11 days)

· In these chapters we will develop a deeper understanding of the wave characteristics of light; including reflection, refraction, and diffraction.  We will explore mirrors, lenses, single and double slit interference, and polarization.  Using these concepts, we will investigate specific applications such as fiber optics and polarized lenses. 
· Chapters 27 – 30   Nuclear Physics & Quantum Physics  (7 days)

· In Chapter 27 we will study the beginnings of quantum physics by looking at some of the early experimentation that lead to the realization of the dual nature of light and its relationship with the atom.  We will start by looking at Planck’s hypothesis and the idea of the photon. After the development of the idea of a photon, we will turn our attention to electrons, specifically the “photoelectrons” released when a certain frequency of light is incident on a specific sensitive metal plate.  This phenomenon is called the photoelectric effect, and it’s just one of the examples we will consider while looking at light in the context of a particle as opposed to a wave.  In Chapter 28 we will be looking further into the quantum realm by looking at de Broglie’s hypothesis and then making sense of his explanation of the wavelength of all moving matter specifically sub atomic particles.  The study of de Broglie’s waves will help understand, for example, why electrons can diffract when shot into certain matter but a baseball won’t diffract when thrown through a window.  We will conclude our study of Chapter 28 by looking at Atomic Quantum numbers, the Pauli Exclusion Principle, and the Heisenberg Uncertainty Principle.  

·   Chapters 29 & 30 are devoted to the study of an atom’s nucleus.  We will explore the idea that, similar to electrons, nuclei also have different energy “states” based on the number of protons, neutrons and the basic configuration of the subatomic particles.  The existence of different energy levels, and the idea of stability, leads to three basic types of radioactive decay (alpha, beta, and gamma) which we will study further.  All unstable isotopes will undergo decay at a specific unchangeable rate; this idea called half life will also be explored in conjunction with the three type of decay in order to “see” how certain elements will eventually decay into lead (Pb).  
              Test #5  Chapters 22 – 24 & 29,30

· Review for AP Exam (approximately 12 days) 

· ******* AP Exam (1 day)  *******
Lab Activities:
1:    Understanding Vectors Using force tables  (Hands on)
Time: 40 minutes  Write-Up Required: Yes     This lab uses force tables and the idea of vector components to give students hands-on approach to understanding that a vector is a mathematical tool.  Using the force table, the students will hang two masses from the central ring.  They will then use components to determine the placement of a third mass which balances the center ring.  Class wide discussion to follow. 
2:    Understanding Vectors Using Interactive Physics (static eq.)   (Virtual)

Time: 30 minutes   Write-Up Required: Yes     Using the simulation program Interactive Physics students will 

“play around” with a box suspended from the ceiling with two ropes in order to gain insight into how the angle of 


ropes effects the tension in each rope.  This lab also helps develop the understanding of the concept of tension.  


Class wide discussion to follow.
3:    Graphing your motion (Vernier Logger Pro)  (Hands on)

Time: 60 minutes   Write-Up Required: Yes    Using Logger Pro and a motion detector, students will graph their 


motion while they walk different scenarios.  Then using what they observed they will try to predict how someone 


should walk to match already made graphs.  Class wide discussion to follow.  
4:    Ball Toss (Vernier Logger Pro)   (Hands on)

Time: 45 minutes   Write-Up Required: Yes     Using Logger Pro, a motion detector, and a ball students will 


predict what the displacement vs. time, velocity vs. time, and acceleration vs. time graphs will look like for a ball 

thrown straight into the air and then caught at approximately the same vertical position.  Students will then compare 

their predictions to the actual graphs produced when the ball is thrown.  Class wide discussion to follow. 
5:    Newton’s 2nd Law (Vernier Logger Pro)   (Hands on)

Time: 60 minutes   Write-Up Required: Yes     Using Logger Pro, a dynamic cart and track, and a smart pulley 


students will investigate the relationship between the acceleration of an object and the force applied.  The analysis of


the data will require a graphical approach, and therefore tie into the Ball-Toss and the Graphing Your Motion labs. 


Class wide discussion to follow. 
6:    Newton’s 3rd Law – force probes (Vernier Logger Pro)  (Hands on)

Time: 20 minutes   Write-Up Required: No      Using Logger Pro, two dual-range force probes, some string, and a 

 
rubber band student will take a qualitative approach to discovering Newton’s 3rd law of motion.  Instead of a write-


up, students will present their qualitative findings to the class. Class wide discussion to follow. 
7:    Work and Energy (Vernier Logger Pro)   (Hands on)

Time: 60 minutes   Write-Up Required: Yes     Using Logger Pro, force probe, dynamic cart and track, and a 


motion detector students will investigate the relationship between the amount of work performed in pulling the 


cart up an inclined track and the mechanical energy the cart has at the bottom of the hill after being released. 


Class wide discussion to follow.  
8:  Circular Motion (understanding centripetal force) Using a Circular motion apparatus  (Hands on)

Time: 30 minutes   Write-Up Required: No     Using a centripetal force apparatus, students will “play around” in 


order to discover the relationship between radius, velocity, mass, and force.  In lieu of a written report the students


will present their conclusions to the class. Class wide discussion to follow. 
9:  Discovering conservation of momentum – Air tracks / photogates (Vernier Logger Pro)  (Hands on)

Time: 40 minutes   Write-Up Required: No    Using Logger Pro, an air track, air track cars, and two photogates


the students will investigate what happens during collisions.  Collisions where the cars stick together and bounce 


apart are required.  In lieu of a written report, the students will present their findings for 1 type of collision to the 


class.  Class wide discussion to follow. 
10:  Pendulum / Spring mass – Pendulum (Logger Pro) Spring mass will use Interactive Physics   (Virtual) 

Time: 60 minutes   Write-Up Required: Yes     Students will use Logger Pro and a photo gate to quantitatively 


investigate how the period of a pendulum is effected by the mass of the bob, length of the string, and amplitude 


of the swing.  They will then move to the computer and do a similar investigation using Interactive Physics with a 

mass attached to a spring on a frictionless surface. Class wide discussion to follow. 
11:  Sound Waves and Beats – (Vernier Logger Pro)   (Hands on)

Time:  60 minutes     Write-Up Required: Yes      Using Logger Pro, a microphone (probe), and tuning forks 

will investigate the wave properties of sound.  The properties investigated will include period, frequency, amplitude 


and the beats between tuning forks with slightly different frequencies.  Class wide discussion to follow. 
12:  Van de Graaff Generator Lab – Discover charges   (Hands on)

Time:  30 minutes     Write-Up Required:  No    Students will take a qualitative approach to “playing with” the 


Van de Graaff generator.  Students will investigate phenomena such as discharge to your elbow vs. your finger, 


they will also investigate how different charged and non-charged objects behave near the generator.  In lieu of a 


written report, students will present their findings to the class.  Class wide discussion to follow. 
13:  Ohm’s Law – (Vernier Logger Pro)   (Hands on)

Time:  60 minutes     Write-Up Required: Yes   Using Logger Pro, Vernier circuit board, and a multimeter  


students will investigate quantitatively and qualitatively the relationship between current, potential difference, and 


resistance.  They will also look at this same relationship for a light bulb (variable resistance temperature dependent)

Class wide discussion to follow.
14:  Series and Parallel Circuits – (Vernier Logger Pro)  (Hands on)

Time: 60 minutes     Write-Up Required: Yes     Using Logger Pro, Vernier circuit board, and a multimeter 


students will investigate quantitatively and qualitatively the current, voltage drop, and resistance in parallel and 


series circuits.  Class wide discussion to follow. 
15:  Capacitors – (Vernier Logger Pro)   (Hands on)

Time: 25 minutes    Write-Up Required:  Yes    Using Logger Pro, and the Vernier circuit board students will 


investigate and compare the theoretical time constant with the measured time constant for an RC circuit.  They


will also graph the potential drop across the capacitor vs. time and inquire about the shape of the curve.


Class wide discussion to follow.
16:  The Magnetic Field due to a Current in a Wire (Vernier Logger Pro)  (Hands on)

Time: 60 minutes     Write-Up Required: No     Using Logger Pro, and a magnetic field sensor students will 


qualitatively investigate and inquire about the magnetic field produced by a straight wire carrying a current, and a 


coil carrying a current.  Students will investigate qualitatively the effect of changing the current and changing the 

position of the probe on the magnetic field experience.  In lieu of a written report, students will present their findings to the class.  Class wide discussion to follow.
17:  Mirrors and Lenses – (Vernier Logger Pro)  (Hands on)

Time: 60 minutes     Write-Up Required: Yes     Using Logger Pro, the Vernier Optics bench, and a light sensor 


students will “play around” with different lenses and the images produced.  The objective of the activity is to 


develop a qualitative feel for what types of images are produced by different lenses, and then try to verify the results 


quantitatively using the lens equations. Class wide discussion to follow.
18:  Polarization of Light – (Vernier Logger Pro)   (Hands on)  

Time:  20 minutes   Write-Up Required:  Yes   Using Logger Pro, a set of polarizing filters, and a light sensor 


students will investigate the change in light intensity as the alignment of the filters is changed.  They will also 


quantify the relationship between the angle between the filters and the intensity of the light using a graphical 


approach. Class wide discussion to follow.

Assignments:  Because the nature of out of class assignments is completely contextual, I am not able to provide a list of problems or due dates on this syllabus.  However, be assured that there will be approximately 23 – 26 out of class assignments each ranging from 5 to 30 questions / problems throughout the year.  The assignments will all be provided to the students via webassign.net which is an online program that allows student to view and complete assignments which I have designated (from our book).  The program randomizes the numbers in the problems to reduce “sharing” of direct answers.  However, discussion of techniques and ideas among students is strongly encouraged.  Students will also receive immediate feedback on whether or not their response is correct, and they are allowed 8 attempts before they are shut out of a specific problem. 

Grades:

40% - Tests

40% - Out of class Assignments

20% - Lab Exercises 
