CANTON HIGH SCHOOL 

SCIENCE & ENGINEERING TECHNOLOGY DEPARTMENT

Honors Physics (Physics 1)

Grade 11

MAJOR THEME: Physics is a broad study that represents an organized way of modeling and interpreting nature. Through a series of basic concepts, equations, and assumptions, people are able to describe the world around them.  These basic principles can then be used to make predictions on 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 how to/ be able to

       MECHANICS

· Distinguish between vector quantities (displacement, velocity, acceleration, and force) and scalar quantities (distance, speed, and mass).

· Recognize the difference between average and instantaneous velocity and acceleration.

· Be able to find instantaneous velocity and acceleration on a graph by finding slopes of a tangent.

· Create acceleration-time graphs from velocity-time graphs and velocity-time graphs from displacement-time graphs and vice versa.

· Demonstrate the ability to add and subtract vectors by vector components using trigonometry.

· Distinguish between and solve problems involving velocity, speed, and acceleration using vectors.

· Use vectors to solve problems in one and two dimensions (free fall and projectile motion)

· Interpret and apply Newton’s first law of motion.

· Interpret and apply Newton’s second law of motion to show how an object’s motion will change only when a force is applied.

· Make free body diagrams representing forces and use trigonometry to solve up to three unknowns,

· Solve problems using vectors in involving frames of reference and relative motion.

· Quantitatively distinguish between static and kinetic friction, what they depend on, and their effects on motion.

· Interpret and apply Newton’s third law of motion.

· Solve static problems involving wires, hinged beams, cantilevers, and reaction forces. 

· Be able to solve dynamic problems with multiple moving objects when friction, pulleys, ropes, and inclines are present.

· Understand conceptually Newton’s law of universal gravitation.

· Examine gravitational potential wells and find escape velocities.

· Use equations for gravity and centripetal force to determine orbital speeds, orbital radii, and period of revolution.

· Interpret and provide examples that illustrate the law of conservation of energy.

· Demonstrate how energy can be transformed from kinetic to potential and vice versa.

· Describe the relationship among energy, work, and power both conceptually and quantitatively for conservative and non-conservative forces.

· Introduce dot products for work done.

· Interpret the law of conservation of momentum and provide examples that illustrate it. 

· Analyze and calculate the momentum of an object involved in a collision at an oblique angle

      with one or more than object.

· Analyze and calculate the rotational momentum of a system of masses if an outside torque is or is not present.

· Explore how to find the moment of inertia of uniform masses and multiple masses rotating about an axis.

· Introduce cross products with torque.

· Understand and apply the principles of rotational inertia and torque to objects in translational and rotational equilibrium.

· Be able to solve problems involving multiple masses moving with both linear and rotational motion. 

THERMODYNAMICS
· Explore the three gas laws and how they apply to the general gas law.

· Be able to solve for the mass of a single atom in kg and then find the rms speed of that atom at a specific temperature.

· Relate thermal energy to molecular motion.

· Explain the relationship among temperature change for a given amount of heat transferred, the amount of mass of the substance, and the specific heat of the material.

· Differentiate between the three phases of matter and explain what happens during a phase change.

· Distinguish between the radiation, conduction, and convection and quantitatively determine the heat loss for each type of heat transfer.

· Differentiate between the first and second laws of thermodynamics.

WAVES AND LIGHT
· Recognize the difference between wave motion that is either harmonic or damped.

·  Interpret and analyze objects exhibiting simple harmonic motion and the factors affecting their motion.

· Recognize the measurable properties of waves (wavelength, amplitude, frequency) and explain the relationships between them.

· Distinguish between longitudinal and transverse waves.

· Distinguish between mechanical and electromagnetic waves.

· Interpret and be able to apply quantitatively the laws of reflection to plane, concave, and convex surfaces.

· Interpret and be able to apply quantitatively the laws of refraction to plane, concave, and convex transparent materials.

· Recognize and quantitatively determine the effects of polarization, diffraction, wave superposition, and the Doppler effect.

· Explain, graph, interpret graphs, and analyze constructive and destructive interference of waves including thin films.

· Explain the relationship between the speed, wavelength, and frequency of a wave as it travels through different mediums.

· Distinguish and quantitatively analyze the interference patterns from single, double, and multiple slit interference patterns.

      ELECTRICITY AND MAGNETISM

· Recognize the characteristics of static charge and explain how static charge is generated.

· Interpret and apply Coulomb’s law in order to find the net force on a charge from many charges that are either linear or non linear using vectors.

· Recognize and draw the electric fields generated by a single charge, two charges, and parallel plates for both negative and positive charges.

· Explain the difference between electric fields and electric forces.

· Recognize the difference between electric potential and potential difference.

· Quantitatively determine the electric field strength at a point from many charges that are either linear or non linear using vectors.

· Develop a qualitative and quantitative understanding for current, voltage, and resistance, and explain how they are measured.

· Analyze series, parallel, and series-parallel circuits using Ohm’s law.

· Recognize and draw the magnetic fields surrounding alike and opposite magnetic poles.

· Distinguish between various models of the atom (Rutherford Model, Bohr Model, and Modern Model)

· Understand conceptually the photoelectric effect and its effect on the theory of light.
SPECIFIC SKILLS TO BE DEVELOPED:

· Conduct and design experiments.
· Create and interpret graphs.
· Apply the scientific method.
· Be able to break a vector into components using trigonometry. 
· Add or subtract vectors by the vector component method.
· Use a free body diagram with multiple forces at different angles to determine the net force and any resulting acceleration.

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

· Solve problems involving up to three variables.

· Perform multi-step calculations using algebra to solve equations.

· Integrate mathematics and technology skills in physics.

· Develop a connection between physics and the real world.

· Collaborate with fellow students and engage in group experiments and discussions.

· Communicate ideas and information.

· Perform lab experiments in a safe manner.

· Attack problems in a logical sequential manner.

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

· Web Quests 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.

· MCAS-style open-response questions on tests – require students to analyze, predict, conclude, and infer information from data, diagrams, and questions.

GRADING SYSTEM:

· 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.

TEXT BOOK:

College Physics (third edition) by Serway and Faughn

