Course Description

A.  COVER PAGE

	Date of Submission (Please include Month, Day and Year)

	1. Course Title

Physics
	9. Subject Area

      History/Social Science          

      English

    Mathematics                          

 x   Laboratory Science

      Language other than English

      Visual & Performing Arts

              Intro          Advanced
      College Prep Elective

	2. Transcript Title(s) / Abbreviation(s)

Physics
	

	3.  Transcript Course Code(s) / Number(s)


	

	4. School

West County Community High School
	

	5. District

West Contra Costa Unified School District
	

	6. City

Richmond
	10. Grade Level(s) for which this course is designed

        x     9           x   10           x   11           x   12

	7. School / District Web Site

www.peacekey.org
	11. Seeking “Honors” Distinction?

             Yes       x     No

	8. School Course List Contact 

Name: Gary Einhorn
Title/Position: Educational Director
Phone:   510-222-4310                                     Ext.: 
E-mail: garyeinhorn@mac.com
	12. Unit Value

      0.5 (half year or semester equivalent)          

 x    1.0 (one year equivalent) 

      2.0 (two year equivalent)                          

      Other: _______________________________

	13. Is this an Internet-based course?            Yes        x    No

If “Yes”, who is the provider?                UCCP        PASS/Cyber High        Other  
__

	14. Complete outlines are not needed for courses that were previously approved by UC.  If course was previously approved, indicate in which category it falls.

                  A course reinstated after removal within 3 years.  Year removed from list? ___________


Same course title?           Yes             No               


If no, previous course title? ___________________________________________________________ 

                   An identical course approved at another school in same district.  Which school? _________________


Same course title?           Yes             No               


If no, course title at other school? ______________________________________________________ 

                  Year-long VPA course replacing two approved successive semester courses in the same discipline

                  Approved Advanced Placement (AP) or International Baccalaureate (IB) course

                  Approved UC College Prep (UCCP) Online course

                  Approved CDE Agricultural Education course

                  Approved P.A.S.S./Cyber High course

                  Approved ROP/C course.  Name of ROP/C? ______________________________________________

                  Approved A.V.I.D. course

                  Approved C.A.R.T. course

                  Approved Project Lead the Way course

                  Other.  Explain: _____________________________________________________________________

	15. Is this course modeled after an UC-approved course from another school outside your district?         x   Yes             No  
      If so, which school(s)? Alameda Community Learning Center (under the name Arthur Anderson Community Learning Center

      Course title at other school:  Physics P


	16. Pre-Requisites


Algebra I

	17. Co-Requisites

Algebra II

	18.   Is this course a resubmission?              Yes        x     No  
       If yes, date(s) of previous submission? _________________________________________________________

       Title of previous submission? ________________________________________________________________

	19. Brief Course Description

This is an introductory course in the foundations of physics. Emphasis will be on the development of an intuitive understanding of physics principles, as well as problem solving with the use of algebra and trigonometry. The laboratory work will help students develop reasoning power and the ability to apply physics principles, as well as acquaint students with sound laboratory techniques and skill using physics laboratory equipment.



B.  COURSE CONTENT

Please refer to instructions

20. Course Goals and/or Major Student Outcomes 

Motion and Forces

1. Newton's laws predict the motion of most objects. As a basis for understanding this concept:

… Students know how to solve problems that involve constant speed and

average speed.

… Students know that when forces are balanced, no acceleration occurs; thus

an object continues to move at a constant speed or stays at rest (Newton's

first law).

… Students know how to apply the law F=ma to solve one-dimensional motion

problems that involve constant forces (Newton's second law).

… Students know that when one object exerts a force on a second object, the

second object always exerts a force of equal magnitude and in the opposite

direction. (Newton's third law).

… Students know the relationship between the universal law of gravitation

and the effect of gravity on an object at the surface of the Earth.

… Students know applying a force to an object perpendicular to the direction

of its motion causes the object to change direction but not speed (e.g.,

Earth's gravitational force causes a satellite in a circular orbit to change

direction but not speed).

… Students know circular motion requires the application of a constant force

directed toward the center of the circle.

… Students know Newton's laws are not exact but provide very good

approximations unless an object is moving close to the speed of light or is

small enough that quantum effects are important.

… Students know how to solve two-dimensional trajectory problems.

… Students know how to resolve two-dimensional vectors into their components

and calculate the magnitude and direction of a vector from its components.

… Students know how to solve two-dimensional problems involving balanced

forces (statics).

… Students know how to solve problems in circular motion by using the

formula for centripetal acceleration in the following form: a=v2/r.

… Students know how to solve problems involving the forces between two

electric charges at a distance (Coulomb's law) or the forces between two

masses at a distance (universal gravitation).

Conservation of Energy and Momentum

2. The laws of conservation of energy and momentum provide a way to predict

and describe the movement of objects. As a basis for understanding this

concept:

… Students know how to calculate kinetic energy using the formula

E=(1/2)mv2.

… Students know how to calculate changes in gravitational potential energy

near Earth by using the formula (change in potential energy) = mgh (h is the

change in the elevation).

… Students know how to solve problems involving conservation of energy in

simple systems, such as falling objects.

… Students know how to calculate momentum as product mv.

… Students know momentum is a separately conserved quantity different from

energy.

… Students know an unbalanced force on an object produces a change in its

momentum.

… Students know how to solve problems involving elastic and inelastic

collisions in one dimension by using the principles of conservation of

momentum and energy.

… Students know how to solve problems involving conservation of energy in

simple systems with various sources of potential energy, such as capacitors

and springs.

Heat and Thermodynamics

3. Energy cannot be created or destroyed, although in many processes energy is transferred to the environment as heat. As a basis for understanding this

concept:

… Students know heat flow and work are two forms of energy transfer between

systems.

… Students know that the work done by a heat engine that is working in a

cycle is the difference between the heat flow into the engine at high

temperature and the heat flow out at a lower temperature (first law of

thermodynamics) and that this is an example of the law of conservation of

energy.

… Students know the internal energy of an object includes the energy of

random motion of the object's atoms and molecules, often referred to as

thermal energy. The greater the temperature of the object, the greater the

energy of motion of the atoms and molecules that make up the object.

… Students know that most processes tend to decrease the order of a system

over time and that energy levels are eventually distributed uniformly.

… Students know that entropy is a quantity that measures the order or

disorder of a system and that this quantity is larger for a more disordered

system.

… Students know the statement "Entropy tends to increase" is a law of

statistical probability that governs all closed systems (second law of

thermodynamics).

… Students know how to solve problems involving heat flow, work, and

efficiency in a heat engine and know that all real engines lose some heat to

their surroundings.

Waves

4. Waves have characteristic properties that do not depend on the type of

wave. As a basis for understanding this concept:

… Students know waves carry energy from one place to another.

… Students know how to identify transverse and longitudinal waves in

mechanical media, such as springs and ropes, and on the earth (seismic

waves).

… Students know how to solve problems involving wavelength, frequency, and

wave speed.

… Students know sound is a longitudinal wave whose speed depends on the

properties of the medium in which it propagates.

… Students know radio waves, light, and X-rays are different wavelength

bands in the spectrum of electromagnetic waves whose speed in a vacuum is

approximately 3x108 m/s (186,000 miles/second).

… Students know how to identify the characteristic properties of waves:

interference (beats), diffraction, refraction, Doppler effect, and

polarization.

Electric and Magnetic Phenomena

5. Electric and magnetic phenomena are related and have many practical

applications. As a basis for understanding this concept:

… Students know how to predict the voltage or current in simple direct

current (DC) electric circuits constructed from batteries, wires, resistors,

and capacitors.

… Students know how to solve problems involving Ohm's law.

… Students know any resistive element in a DC circuit dissipates energy,

which heats the resistor. Students can calculate the power (rate of energy

dissipation) in any resistive circuit element by using the formula Power =

IR (potential difference) x I (current) = I2R.

… Students know the properties of transistors and the role role of

transistors in electric circuits.

… Students know charged particles are sources of electric fields and are

subject to the forces of the electric fields from other charges.

… Students know magnetic materials and electric currents (moving electric

charges) are sources of magnetic fields and are subject to forces arising

from the magnetic fields of other sources.

… Students know how to determine the direction of a magnetic field produced

by a current flowing in a straight wire or in a coil.

… Students know changing magnetic fields produce electric fields, thereby

inducing currents in nearby conductors.

… Students know plasmas, the fourth state of matter, contain ions or free

electrons or both and conduct electricity.

… Students know electric and magnetic fields contain energy and act as

vector force fields.

… Students know the force on a charged particle in an electric field is qE,

where E is the electric field at the position of the particle and q is the

charge of the particle.

… Students know how to calculate the electric field resulting from a point

charge.

… Students know static electric fields have as their source some arrangement

of electric charges.

… Students know the magnitude of the force on a moving particle (with charge

q) in a magnetic field is qvB sin(a), where a is the angle between v and B

(v and B are the magnitudes of vectors v and B, respectively), and students

use the right-hand rule to find the direction of this force.

… Students know how to apply the concepts of electrical and gravitational

potential energy to solve problems involving conservation of energy.
21. Course Objectives 

The course includes mastery of and lab work featuring the following topics:

… Scientific Method, order of magnitude estimates

… Motion and Forces

… Conservation of Energy and Momentum

… Heat and Thermodynamics

… Waves

… Electronic and Magnetic Phenomena

… Light, lenses, and mirrors

… Atomic and nuclear physics, nuclear fission and fusion
22. Course Outline 

Unit 1: Introduction to Physics

… What is Physics

… The Science of Matter and Energy

… A Mathematical Toolkit

Unit 2: Motion and Forces

… Describing Motion

… Vector Addition

… A Mathematical Model of Motion

… Forces

… Forces and Motion in Two Dimensions

Unit 3: Energy and Momentum

… Universal Gravitation

… Momentum and Its Conservation

… Energy, Work, and Simple Machines

… Energy

Unit 4: Heat and Thermodynamics

… Thermal Energy

… States of Matter

Unit 5: Waves

… Waves and Light

… Waves and Energy Transfer

… Sound

… Light

… Reflection and Refraction

… Mirrors and Lenses

Unit 6: Electronic and Magnetic Phenomena

… Diffraction and Interference of Light Electricity

… Static Electricity

… Electric Fields

… Current Electricity

… Series and Parallel Circuits

… Magnetic Fields

… Electromagnetic Induction

… Electromagnetism Modern Physics

Unit 7: Nuclear Physics:

… Quantum Theory

… The Atom

… Solid State Electronics

… The Nucleus

… Nuclear Applications
23. Texts & Supplemental Instructional Materials 

Physics: Principles and Problems

by Paul W. Zitzewitz

Glencoe McGraw-Hill, 1999

ISBN: 002825473
Video series: Paul Hewett "Conceptual Physics"

Software: Interactive Physics, Knowledge Revolution, Race Trace (optics) Aligator Clips (Electrical circuits)

24. Key Assignments

In addition to unit by unit problem sets, tests, laboratory experiments

and field studies, students will design and implement  applied physics

projects that will demonstrate a practical use of physics in their world. The

projects will incorporate an oral presentation, written report of findings, and

	visual exhibitions.

Project/Lab Activities
	Key concepts demonstrated


	Design and build a 2 person cardboard boat to race in the school pool
	Water line calculation

Center of Gravity - stability

Performance analysis - vector diagrams of forces involved

Analysis of failures




	Design and build a car powered by a model rocket engine carrying a raw egg that runs straightly, maximizing velocity and colliding with a concrete wall with no damage to egg
	F=ma, collision, impulse

Calculate maximum velocity from video the time of 



25. Instructional Methods and/or Strategies 

Instructional Methods include:

… Direct Instruction: lecture, reading, in class research, problem sets,

presentations, and guest speakers

… Instructional Materials: textbook; primary and secondary materials,

experts from the field, and electronic media

… Team Teaching which will include business, university, and community based

partners

… Community based applied concept projects

… Self-directed, cooperative, and collaborative learning projects

… Instruction adaptable to levels of learning

… Student oral presentations

26. Assessment Methods and/or Tools 

Evaluation of student performance is based on individual abilities,

interests, and talents. A combination of methods are used to assess student

progress. The methods available include but are not limited to the

following:

… Regular review of work/problem sets by science teacher

… Portfolios and laboratory lab book/journal

… Teacher observation

… Student demonstrations

… Student work samples

… Written examinations

… Laboratory projects

… Applied concepts project
C. HONORS COURSES ONLY

Please refer to instructions

27. Indicate how this honors course is different from the standard course. 

D.  OPTIONAL BACKGROUND INFORMATION

Please refer to instructions

28. Context for Course (optional)

29. History of Course Development (optional)

7

