PHYSICS CORE

Physics is the branch of science that addresses the properties of physical matter, physical quantities, and their relationships.  It consists of studies of mechanics, heat, light, sound, electricity, and magnetism.

Content standards contained in the Physics Core must be incorporated into all first-year physics courses.  Emphasis is placed on the Physical Science domain, but many possible connections to the Earth and Space Science domain should be made.  The core itself is not intended to serve as the entire curriculum of any course but as a basis upon which to build the content of a high school physics course.  Teachers are encouraged to expand the physics curriculum beyond the minimum content of this core.  Differences among physics courses developed using this core will be in the extent and sophistication of experimentation, content, technical applications, and instrumentation as well as in the level of difficulty and abstractness.  The scientific process and application skills located on page 10 of this document should be incorporated into as many course standards as possible.  All physics courses developed from the core content should be laboratory-based.

Content standards in the Physics Core not only require the use of algorithmic problem solving, but also the understanding and ability to describe and interpret quantitative relationships in physics.  The core provides an opportunity for students to expand their knowledge of physical phenomena, develop the ability to think critically, and solve practical problems related to matter and energy.

Computer-centered technology is an important component of any physics course developed from this core.  The use of probeware such as photogates, pressure sensors, and nuclear scalers is encouraged.  Probeware can be interfaced with calculator-based or computer-based programs so that data can be acquired directly during investigations and later manipulated and analyzed.  It is also essential that students place theories and discoveries of significant persons into a historical perspective.  Students should use clear and accurate language, keep accurate records, make reports, present oral and written projects, and participate in discussions regarding the results and conclusions of scientific investigations.  Safe field and laboratory investigations should be used in instruction to the maximum extent possible to illustrate scientific concepts and principles and to support inquiry-based instruction.  The recommended prerequisite mathematics course for the Physics Core is Algebra II with Trigonometry.  The Physical Science Core is recommended as a prerequisite for students who have not mastered the physical science curriculum in the middle school grades.
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Students will:


1.
Explain linear, uniform circular, and projectile motions using one- and two-dimensional vectors.

· Explaining the significance of slope and area under a curve when graphing distance-time or velocity-time data

Example:
slope and area of a velocity-time curve giving acceleration and distance traveled

· Describing forces that act on an object

Example:
drawing a free-body diagram showing all forces acting on an object and resultant effects of friction, gravity, and normal force on an object sliding down an inclined plane


2.
Define the law of conservation of momentum.

· Calculating the momentum of a single object

· Calculating momenta of two objects before and after collision in one-dimensional motion


3.
Explain planetary motion and navigation in space in terms of Kepler’s and Newton’s laws.


4.
Describe quantitative relationships for velocity, acceleration, force, work, power, potential energy, and kinetic energy.


5.
Explain the concept of entropy as it relates to heating and cooling, using the laws of thermodynamics.

· Using qualitative and quantitative methods to show the relationship between changes in heat energy and changes in temperature


6.
Describe wave behavior in terms of reflection, refraction, diffraction, constructive and destructive wave interference, and the Doppler effect.

· Explaining reasons for differences in speed, frequency, and wavelength of a propagating wave in varying materials

· Describing uses of different components of the electromagnetic spectrum, including radio waves, microwaves, infrared radiation, visible light, ultraviolet radiation,
X rays, and gamma radiation

· Demonstrating particle and wave duality

· Describing the change of wave speed in different media


7.
Describe properties of reflection, refraction, and diffraction.

Examples:
tracing the path of a reflected light ray, predicting the formation of reflected images through tracing of rays

· Demonstrating the path of light through mirrors, lenses, and prisms

Example:
tracing the path of a refracted light ray through prisms using Snell’s law

· Describing the effect of filters and polarization on the transmission of light


8.
Summarize similarities in the calculation of electrical, magnetic, and gravitational forces between objects.

· Determining the force on charged particles using Coulomb’s law


9.
Describe quantitative relationships among charge, current, electrical potential energy, potential difference, resistance, and electrical power for simple series, parallel, or combination direct current (DC) circuits.

