CANTON HIGH SCHOOL – SCIENCE DEPARTMENT

Physics (College Level)

Grade 11
Course Theme & Essential Question:  The broad study of Physics permits students to develop an organized way of observing, describing, modeling and interpreting the natural, physical surroundings.  By using a series of basic concepts, equations, and assumptions, they are able to describe the world around them.  They then use basic principles to make predictions about a wide range of phenomena.  Above all, students will ask themselves, on the basis of classroom experiments and new scientific knowledge, Why is this happening and how will it affect us?

Specific Content: Students will know 

· Motion and Forces

· The differences between vector quantities (velocity XE "velocity" , acceleration, XE "acceleration"  and force) and scalar quantities (speed XE "speed"  and mass).

·     How to represent vectors XE "vectors"  graphically and be able to add them graphically.

· The differences between velocity XE "velocity" , speed, XE "speed"  and constant acceleration XE "acceleration"  

·      The difference between static and kinetic friction, what they depend on and their effects on the motion of objects.

· The appropriate standard international units of measurement for distance, speed, acceleration, force, energy, power, mass, etc.

· How to create and interpret graphs of motion (position vs. time, speed XE "speed"  vs. time, velocity XE "velocity"  vs. time, constant acceleration XE "acceleration"  vs. time).

· The relationship between mass XE "mass"  and inertia XE "inertia" . 

· Newton’s first and second laws of motion XE "Newton's laws:first law of motion" . 

· How to use a free body force diagram with only co-linear forces to show forces acting on an object, and determine the net force on it.

· Newton’s third law of motion XE "Newton's laws:third law of motion" .

· Newton’s law of universal gravitation XE "Newton's laws:universal gravitation" 
· Conservation of Energy and Momentum XE "Energy and Momentum:conservation of" 
· The law of conservation of energy and provide examples illustrating it. 

· How energy can be transformed from kinetic XE "energy:kinetic"  to potential XE "energy:potential"  and vice versa.

· The relationship among energy, work, and power XE "energy, work, and power:relationship among"  both conceptually and quantitatively.

· The law of conservation of momentum and provide examples that illustrate it, and how to calculate the momentum of an object.
· How to apply quantitatively the law of conservation of mechanical energy XE "conservation of mechanical energy:law of"  to simple systems.

· The appropriate standard international units of measurement for energy, work, power, and momentum 

· Heat and Heat Transfer XE "Heat and Heat Transfer"  XE "Energy and Momentum:conservation of" 
· How thermal XE "energy:thermal"  energy is related to molecular motion XE "motion:molecular" . 

· The relationship among temperature change in a substance for a given amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.

· The difference between specific XE "heat:specific"  heat and heat capacity.

· That matter XE "matter:phases of"  exists in four phases, and what happens during a phase change

Waves XE "Waves" 

 XE "Energy and Momentum:conservation of" 
· The differences between wave motion (simple harmonic nonlinear motion) and the motion of objects (nonharmonic). 

· The measurable properties of waves XE "waves:measurable properties of"  (e.g., velocity, frequency, wavelength XE "wavelength" ) and be able explain the relationships among them. 

· The differences between transverse and longitudinal waves XE "waves:transverse and longitudinal" .

· The differences between mechanical and electromagnetic waves XE "waves:mechanical and electromagnetic" . 

· How to interpret and apply the laws of reflection and refraction XE "waves:reflection and refraction"  (qualitatively) to all waves.

· The effects of polarization, wave interaction, and the Doppler effect XE "Doppler effect" .

· How to graph, and interpret graphs of constructive and destructive interference of waves.

· The relationship between the speed of a wave (e.g., sound) and the medium it travels through.

· The characteristics of a standing wave and explain the conditions under which two waves on a string or in a pipe can interfere to produce a standing wave

· Electromagnetism  XE "Energy and Momentum:conservation of"  XE "Electromagnetism" 
· The characteristics of static charge, and how a static charge is generated.

· The meaning of current XE "current" , voltage XE "voltage" , resistance, XE "resistance"  and the connection between them.

· How to interpret and apply Coulomb’s law XE "Coulomb’s Law" . 

· The difference in concept between electric forces and electric fields.

· The appropriate units of measurement for current, voltage, and resistance, and explain how they are measured.

· How to analyze circuits (find the current at any point and the potential difference between any two points in the circuit) using Kickoff’s XE "Kirchoff’s Law"  and Ohm’s XE "Ohm’s Law"  laws

· Electromagnetic Radiation  XE "Energy and Momentum:conservation of"  XE "Electromagnetic Radiation" 
· The electromagnetic spectrum XE "electromagnetic spectrum"  in terms of wavelength XE "wavelength"  and energy, XE "energy"  and be able to identify specific regions such as visible light XE "light" . 

· How the various wavelengths in the electromagnetic spectrum have many useful applications such as radio, television, microwave appliances, and cellular telephones.

· How to calculate the frequency and energy of an electromagnetic wave from the wavelength.

· The ways in which the direction of visible light XE "light"  can be changed.

Specific Skills To Be Developed:  Students will be able to (skills progression is still under discussion)

· Pose questions and state hypotheses based on prior scientific observations, experiments, and knowledge.

· Distinguish between hypothesis and theory as scientific terms.

· Either individually or as part of a student team, design and complete a scientific experiment that extends over several days or weeks.

· Use mathematics to analyze and support findings and to model conclusions.

· Communicate and defend a scientific argument.

· Integrate mathematics and technology skills in physics

· Develop an appreciation of the relationship of physics to the real world

· Collaborate with fellow students and engage in group discussion 

· Write effectively using language appropriate for the purpose and audience

· Communicate ideas and information clearly

· Demonstrate proper care and use of laboratory equipment

· Solve problems involving one variable

Materials: 
· Conceptual Physics (Prentice-Hall, Paul G. Hewitt)

· See technology

Teaching Methods:

· Laboratory experiments

· Demonstrations

· Class discussion

· Lecture 

· Small group work

· Independent study

Integration of Technology:

· PASCO computer interfaced sensors and probes will be used for the collection and analysis of experimental data.

· PowerPoint will be used for the presentation of course material and student projects

· Excel spreadsheets will be used for the analyzing data

· WebQuests used for independent research and extra credit reports

· On-line student resources: go.hrw.com, www.scilinks.org, www.si.edu/hrw, and www.cnnfyi.com
Integration of Writing:

· Laboratory reports require students to analyze data and draw conclusions

· Open-response questions on tests require students to infer, analyze, predict, and conclude on the basis of data, diagrams, and hypothetical questions.

Assessment & Grading:

· Tests and quizzes consist of true/false, multiple choice, calculation, and open-response, critical thinking questions.

· Rubrics are used to grade laboratory reports that require representing and analyzing data, performing calculations, answering critical thinking questions, and drawing conclusions.  

· Homework is assigned multiple times per week and if not assigned, students should be reading the textbook and reviewing class notes. 

