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AP Physics B Syllabus
Jill Farragher

Carver Magnet High School

Aldine Independent School District

Textbook: Physics, for Scientists and Engineers, Tipler 4th Edition
College Board Released Test Materials: 1990 – 2000
Course Overview: 

This AP Physics course is designed to test student achievement in the AP Physics B topics. This course is intended to be representative of courses commonly offered in colleges and universities. The syllabus for each unit is designed for 10 instructional days.
Materials:

· 1 pocket folder with 3 brass prongs

· Students are responsible for keeping all of their handouts outside of the AP Study problems in this folder.

· 1 three ring binder with two sections: Homework and Lecture Notes

· 1 composition notebook

· This will be used for formal and informal lab assessments. All students are required to turn in their individual lab books. Two formal labs will be scheduled every 6 weeks.
Grading Policy:

Major Grades:


60%

District Required Benchmark Exam 
10%

Unit Tests 



15% each

Each test will consist of three 15-minute “free response” questions (45 minutes total).  This allows the instructor to use the remainder of the class period to discuss the test and encourage students to address any misconceptions or areas of weakness.  To encourage students to develop effective study habits all questions will be based on the following sources:
· 1 question from previously assigned homework (33%)

· 1 question from textbook example problems featured in the readings or a recently completed lab report (33%)

· 1 question from a previously released AP free-response question (33%)

Six-Weeks Test 



20%
The six weeks test is designed to duplicate the AP test format as much as possible.  It will consist of 3-4 free response questions and 35 multiple choice questions, all based on previously released AP materials.  Both the multiple choice and free response sections are of equal weight and cover all material presented so far in the course.  

Quizzes & Daily Grades:
30%

Quizzes: Quizzes will be given on the day a homework assignment is due. The 10 minute quiz will be structured with one to two questions very similar to those in the assignment. The variables will be manipulated from the number in the chosen problems.
Daily grades: Students will be arranged in groups of three to solve AP free response questions. A student will be randomly picked from the class and asked to present the problem at the board based on their group work. Each member of the group will receive the same grade which will be determined based on the individual’s explanation.
Homework:


10%

We will be using the UT Quest program to administer homework problems. Though the homework will be submitted on-line, students are responsible for keeping their worked out problems in their three ring binder. Each student will be responsible for a specific question. Based on the needs of the class, if a student’s question in called he or she will be specifically responsible for answering any questions relating to that problem. The presentation will be used as the student’s quiz grade. No notes can be used during the presentation.
Curriculum:
I) Fall semester

1) Newton’s Laws

i) Static Equilibrium (First Law) 

(1) First Condition – translational equilibrium

(2) 2. Second Condition – rotational equilibrium (torque) 

ii)  Dynamics of a Single Body (Second Law) 

iii)  Systems of Two or More Bodies (Third Law) 

iv) Gravitation 

v) Applications

(1) Inclined planes

(2) Atwood’s Machines and their Modifications

(3) Static and Kinetic Friction

(4) Horizontal and Vertical Circles

(5) Planetary Motion
2) Motion
i) Motion in One Dimension 
(1) Position-time and velocity-time graphs 
(2) Equations of motion under constant acceleration
(3) Equations of motion with changing acceleration
3) Momentum
i) Impulse-Momentum Theorem

ii) Conservation of Linear Momentum and Collisions

(1) Inelastic, completely inelastic and perfectly elastic collisions

(2) Two-dimensional collisions 
iii) Conservation of Angular Momentum (for a point mass)
4) Work and Work-Kinetic Energy Theorem
i) Conservative Forces and Potential Energy

(1) Gravity 
(2) Springs

ii) Conservation of Mechanical Energy
iii) Power

5) Kinematics

i) Motion in Two Dimensions

(1) Projectiles

(2) Circular motion
6) Fluids

i) Density and pressure 
(1) Density and specific gravity 
(2) Pressure as a function of depth 
(3) Pascal’s Law 
ii) Buoyancy – Archimedes’ Principle 
iii) Fluid flow continuity 
iv) Bernoulli's equation 
v) Applications 
(1) Hydraulics 
(2) Effects of atmosphere on weather, baseballs, etc. 
(3) Flotation and SCUBA 
(4) Flight 
(5) Plumbing
7) Wave Motion, Sound, and SHM

i) Description and characteristics of waves

ii) Standing waves and harmonics

(1) Waves on a string
(2) Waves in a tube (open and closed)

iii) The Doppler Effect (in one dimension)

iv) Sound intensity, power and relative sound intensity 
v) Musical applications
vi) Simple Harmonic Motion

(1) Springs and Pendulums

(2) Energies of SHM

8) Optics
i) Geometric Optics

(1) Reflection, Refraction and Snell’s Law 
(a) Reflection and refraction at a plane surface

(b) Total internal reflection

(2) Images formed by mirrors
(3) Images formed by lenses

(4) Ray Diagrams and the thin lens/mirror equation
ii) Physical Optics
(1) The electromagnetic spectrum

(2) Interference and path difference

(3) Interference effects
(a) Single slit

(b) Double slit 
(c) Diffraction
(d) Thin film

II) Spring Semester

9) Modern Physics

i)  Atomic Physics and Quantum Effects

(1) Photons and the Photoelectric effect

(2) X-ray production

(3) Electron energy levels
(4) Compton scattering
(5) Wave nature of matter 
ii) Nuclear Physics

(1) Atomic mass, mass number, atomic number
(2) Mass defect and nuclear binding energy 
(3) Nuclear processes 
(a) modes of radioactive decay (α, β, γ)

(b) fission

(c) fusion 
(4) Mass-Energy Equivalence and Conservation of Mass and Energy
10) Circuits

i) EMF, Current, Resistance and Power

ii) DC circuits

(1) Series and parallel circuits
(2) Batteries and internal resistance

(3) Ohm’s Law and Kirchhoff’s rules
(4) Voltmeters and ammeters

(5) Capacitors in circuits (RC circuits) 
iii) Applications
11) Electrostatics

i) Coulomb’s Law

ii) Electric Fields and Gauss’ Law

iii) Electric Potential Energy and Electric Potential
iv) Capacitance

(1) Graphical description of capacitance (charge vs. voltage)
(a) slope – capacitance

(b) area – energy stored

(2) Capacitors in series and parallel
v) Applications

(1) Point charge distributions

(2) Parallel plates

(3) Cathode ray tubes

(4) Millikan Oil Drop Experiment 
(5) Condensers, uninterruptible power supplies, tone controls
12) Magnetism
i) Magnetostatics
(1) Force of a magnetic field on a moving charge 

(2) Force of a magnetic field on a current carrying wire

(3) Torque on a current carrying loop 
(4) Magnetic fields due to straight and coiled wires

ii) Electromagnetic Induction

(1) Magnetic flux

(2) Faraday’s Law and Lenz’s Law

iii) Applications
(1) Mass spectrometers

(2) Motors

(3) Generators 
(4) Particle colliders
13) Thermal Physics

i) Temperature and Thermal Effects

(1) Mechanical equivalent of heat 
(2) Heat transfer and thermal expansion
(a) Linear expansion of solids

(b) volume expansion of solids and liquids 
(3) Calorimetry

ii) Kinetic Theory, Ideal Gases & Gas Laws 
iii) Thermodynamics

(1) Processes & PV Diagrams

(a) Isobaric

(b) Isometric

(c) Isobaric

(d) Adiabatic

(e) Cyclic

(2) First Law of Thermodynamics

(a) Internal energy
(b) Energy conservation 
(c) Molar heat capacity of a gas

(3) Second Law of Thermodynamics

(a) Directions of processes

(b) Entropy 
(i) Heat Engines and Refrigerators
III) Labs
	Area
	General Area of Study
	Order
	Specific
Topic
	Lab Title
	Demo or 

Hands On 
	Number of Class Periods 

	I 
	Mechanics 
	1 
	gravity 
	Determining the acceleration due to gravity 
	student hands on 
	2 

	I 
	Mechanics 
	2 
	projectile motion 
	Determining the initial speed and direction of a projectile 
	student hands on 
	2

	I 
	Mechanics 
	4 
	friction 
	Determining the coefficient of static friction 
	student hands on 
	2

	I 
	Mechanics 
	5 
	power 
	Determining your personal power output 
	student hands on 
	2

	I 
	Mechanics 
	6 
	circular motion 
	Determining the mass of an object in circular motion 
	student hands on 
	2

	I 
	Mechanics 
	7 
	Hooke's Law 
	Determining the force constant of a spring 
	student hands on 
	2 

	II 
	Fluids 
	1 
	buoyancy 
	Determining the density of an unknown material 
	student hands on 
	2

	II 
	Thermodynamics 
	1 
	specific heat 
	Determining the specific heat of an unknown material
	student hands on 
	2 

	III 
	Electricity & Magnetism 
	2 
	electric fields 
	Mapping electric fields 
	student hands on 
	2

	III 
	Electricity & Magnetism 
	3 
	circuits 
	Using electric circuits to verify Ohm's Law 
	student hands on 
	2

	IV 
	Waves 
	1 
	speed of sound 
	Determining the speed of sound 
	student hands on 
	2

	IV 
	Waves 
	2 
	standing waves 
	Determining the linear mass density of a string 
	student hands on 
	2

	IV 
	Optics 
	1 
	refraction 
	Determining the index of refraction 
	student hands on 
	2 

	IV 
	Optics 
	2 
	geometric optics 
	Determining the focal length of a lens 
	student hands on 
	2 

	IV 
	Optics 
	3 
	two-source interference
	Investigating the relationship among screen distance, wavelength and slit separation 
	student hands on 
	2 

	IV 
	Optics 
	4 
	two-source interference
	Determining the wavelength of a laser using two-slit interference 
	student hands on 
	2 

	V 
	Modern 
	1 
	photoelectric effect 
	Determining Planck's constant 
	student hands on 
	2 


