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	COURSE STANDARDS/Essential Questions

1st Quarter: I-Topic: Newtonian mechanics

Kinematics in 1D:

Lab: Speed, velocity and acceleration down a ramp (student designed)

Goal: Students will define, measure and graph: speed, uniform velocity, average velocity, instantaneous velocity, uniform acceleration, average acceleration, and instantaneous acceleration using a ramp, marble, meter stick and stopwatch.

Vectors and scalars
Lab: Graph Matching (Vernier: Physics with Computers)

Goal: Students will practice their knowledge of distance vs. time and velocity vs. time graphs by walking a given set of graphs.

Freefall:

Lab: Ball Toss (Vernier, Physics with Computers)

Goal:  Students will analyze the motion of a ball tossed into the air using a motion detector.

Graphical analysis
Kinematics in 2D:

Vectors in 2 dimensions

Projectile motion:

Lab: Projectile motion (Vernier, Physics with computers)

Goal: Students will calculate the landing position of a marble using a photogate.

Test: Kinematics

Newton’s Laws

Newton’s first law:

Free-body diagrams
Equilibrium
Newton’s 2nd law:

Lab: Force vs. acceleration (Vernier, Physics with Computers)

Goal:  Students will measure, graph and analyze the relationship between force and acceleration for a cart, using a force probe and accelerometer.

Moving systems:

Lab: Atwood’s Machine (Vernier: Physics with Computers)

Goal: Students will measure, graph and analyze the relationship between total mass and difference in mass in a pulley system. 

Friction:

Lab: Force of Friction (student designed)

Goal: Students will explore the variables that influence force of friction: weight, surface area, surface type using wooden blocks, force probes and various surfaces.

Newton’s 3rd law:

Lab: Newton’s 3rd Law (Vernier: Physics with Computers)

Goal: Students will test Newton’s 3rd law using 2 force probes

Time: 45 minutes

Test: Newton’s laws (cumulative test)


2nd Quarter: 
Work, energy, power
Work-energy Theorem 
Forces and potential energy

Conservation of energy
Lab: Energy of a tossed ball (Vernier: Physics with Computers)
Goal: Students will analyze the potential and kinetic energy transformations of the motion of a tossed ball.
Hooke’s Law
Lab: Hooke’s Law (student designed)

Goal: Students will design and carry out an experiment to measure the spring constant of a spring.

Test: Work, Energy & Power (cumulative test)

Linear Momentum
Impulse and momentum

Conservation of linear momentum, collisions
Glancing collisions and collisions in 2-d

Test: Momentum (cumulative)
Circular Motion
Centripetal force

Lab: Centripetal Force 

Goal: Students will use circular motion to calculate the mass of a rubber stopper.

Law of Universal Gravitation – planetary motion
Torque and rotational equilibrium

Lab: Rotational Equilibrium (student designed)

Goal: Students will design and carry out an experiment to measure the mass of an unknown using rotational equilibrium.

Time: 90 minute block period.

Take home test: Cumulative

II-Topic: Fluid mechanics and thermal physics

Fluids
Hydrostatic pressure

Buoyancy
Lab: Buoyancy (Vernier)
Goal: Students will measure the buoyant force and compare it to the weight of water displaced for 3 different objects

Fluid flow continuity

Bernoulli’s equation
Test: Fluid mechanics (cumulative)


3rd Quarter: 
Thermodynamics
Heat transfer and thermal expansion

Kinetic Theory of gases 
Goal: Students will explore the ideal gas laws by changing variables and examining the resulting changes.

Ideal gas law
PV diagrams and work

1st law of Thermodynamics

2nd law of Thermodynamics Entropy

Heat engines and efficiency

Test: Thermodynamics (cumulative)

III-Topic:
Waves and optics

Simple Harmonic motion

Lab: Simple Harmonic Motion (Vernier: Physics with Computers)

Goal: Students will examine the parameters of simple harmonic motion using a spring and weight system.

Wave motion in 1-d
Lab: Waves in 1-d (slinky/snakey lab)

Goal: Students will explore wave behaviors: transmission, reflection, change in medium, superposition, using a snaky/slinky.

Wave motion in 2-d

Lab: Waves in 2-d (ripple tank lab)

Goal: Students will examine wave behavior in 2-d: transmission, reflection, refraction, diffraction.

Wave propagation

Standing waves

Superposition
Sound

· Quality of sound: Demo-Tones Vowels and Telephones

· Resonance in pipes

· Video: Tacoma Narrows bridge

· Doppler effect/sonic booms
Physical optics

Interference and diffraction

Dispersion of light and the electromagnetic spectrum

Geometric Optics

Reflection and refraction

Lab: Refraction of light

Goal: Students will measure and analyze refraction of light from air to Plexiglas and Plexiglas to air.  They will calculate n for Plexiglas.

Ray trace diagrams

Mirrors
Lab: Images formed by a Converging Mirror

Goal: Students will measure and analyze the distances of object and image of a converging mirror and confirm the mirror equation.

Lenses

Lab: Images formed by a converging lens

Goal: Students will measure and analyze the distances of object and image of a converging lens, and confirm the thin lens equation.

Test: Waves sound and light (cumulative)

4th Quarter: 
IV-Topic:
Electricity and magnetism
Electrostatics

Charge and coulomb’s law

Electric field and electric potential

Electrostatics with conductors

Capacitors

Steady state direct current circuits with batteries and resistors 

Lab: Series and Parallel circuits

Goal: Students will verify Kirchhoff’s voltage and current laws by making and measuring voltage, current and resistance of a series and parallel circuit.

Magnetic fields
Lab: Mapping a magnetic field
Goal: Students will map the magnetic field of a magnet.

Forces on moving charges in magnetic fields

Forces on current-carrying wires in magnetic fields

Fields of long current-carrying wires

Electromagnetism

Electromagnetic induction (Faraday’s Law and Lenz’s Law)

Lab: Magnetic field of a slinky (Vernier: Physics with Computers)

Goal: Students will determine the relationship between number of turns per meter and magnetic field as well as current and magnetic field by analyzing the magnetic field of a slinky.

Test: Electricity and Magnetism (cumulative)

V-Topic:
Atomic and nuclear physics
Atomic Physics

Photons, the photoelectric effect, Compton scattering, x-rays

Atomic energy levels

Wave-particle duality 

Nuclear physics

Nuclear reactions (including conservation of mass number and charge) 
Mass-energy equivalence

Test: Atomic and Nuclear physics (cumulative)

Review practice for AP exam.




	Words to denote progress
	What the word/letter grade means
	Letter grade

	Advanced


	The student consistently and independently demonstrates proficiency in grade level concepts and skills in a variety of assignments and assessments and demonstrates advanced application/analysis when the opportunity exists.
	A

	Proficient

(Meets target independently)
	The student demonstrates proficiency in grade level concepts and skills in a variety of assignments and assessments.   
	B

	Partially Proficient

(Meets the target with some teacher support)
	The student demonstrates understanding and application of the most critical of the grade level skills concepts.


	C

	Unsatisfactory

(Does not meet target,  but is making progress)
	The student demonstrates limited understanding and application of grade level skills and content; the student needs more instruction and/or practice to demonstrate proficiency.  



	D

	Insufficient Evidence

No Evidence


	The student has shown insufficient evidence to gauge his/her progress.
	F




Grading guide: 
Expectations for work habits
Homework is assigned nightly and collected weekly.  The homework is essential to understanding the concepts taught in class and must be done on time.

Study sessions are required weekly.
Policies for absences and make-up work
Students will be expected to make up all work.  Homework, classwork and daily power points are posted on line, students should check the website for information about what was missed.
Policies & procedures for:
· Homework – Homework is assigned nightly and collected weekly.  The homework is essential to understanding the concepts taught in class and must be done on time.
· Hall Passes – Hall passes will be given as needed.
· Tardies – Students who are late for class will be expected to enter quietly and begin to work.  Multiple tardies will be dealt with by calls home and detentions.
· Out of class time:
· Study sessions are required weekly.  Students can take one excuse, after that it subtracts from their grade.  These sessions are essential to practicing the concepts and skills needed to pass the AP exam.
· AP Practice Exam:  will be administered in April.  Taking the practice exam is required.
· Other practice sessions may be assigned during the school year.
Required or recommended supplies: 1.Composition book for notes, labs and homework.  2. Scientific calculator.  3. Pen and Pencil. 4. Loose leaf paper.
Course Title: AP Physics





Instructor’s Name: Mrs. Rogers


Contact Numbers:  303-755-7160


School e-mail address: afrogers@aps.k12.co.us


Website address: 


http://www.aps.k12.co.us/gateway/academics/science_dept_pages/rogers/Mrs.Rogers.html


Teacher availability: Planning period: 


Textbook: 	Serway, Raymond A., and Jerry S. Faughn. College Physics. Pacific 			Grove, CA: Brooks/Cole Thomson Learning




















