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Course Title:  C P Physics I
Grade Level(s):  11th, 12th
Text:  Hewitt, Paul. Conceptual Physics. Upper Saddle River, New Jersey: Pearson Prentice Hall, 2006.

Course Description

This course is a conceptual introduction to Physics that emphasizes connecting physics to student’s everyday experiences in the real world.  Its goal is to give students a deep, practical understanding of physical concepts that they may use as a basis for more in-depth college courses.  It covers: How science works, Kinematics and Dynamics (Motion in one and two dimensions, Projectiles, and Circular motion), Momentum and Impulse, Work and Energy, Phases of matter, Gravity, Vibration and Waves, and Sound.   

In all these topics, students first discuss their existing knowledge and experiences in the physical world.  These are supplemented with many demonstrations and laboratory experiences.  Next, students expand their working knowledge into more formal statements of the physical concepts.  Finally, they are given many opportunities to apply this new knowledge in problem solving, critical thinking exercises, and even computation.

Essential Questions

· How can the motion of an object be described in a measurable and quantitative way?

· What is a force?

· What causes the motion of an object to change?

· How can rotational motion be described in a measurable and quantitative way?

· What causes changes in the rotational motion of an object?

· How can the periodic motion of objects be described?

· What causes an object to oscillate instead of moving off in a straight line?

· How do an object’s mass distribution and interactions with other objects and forces at a distance influence the object’s motion?

Competencies

· Use information from the various representations of translation motion to solve for unknown motion quantities of objects in translational motion.

· Determine vector components and addition with graphical methods. 

· Solve problems of motion and forces by applying knowledge of Newton’s Law, performing direct and indirect measurements of the motion of objects and forces acting upon objects, and performing graphical analysis of this experimental data.

· Using conservation of momentum, calculate an objects motion before and after different types of collisions.

· Use the torque acting on an object, its rotational inertia, and angular momentum to predict its rotational motion.

· Calculate the work done by a force.

· Use conservation of energy to calculate the kinetic energy and potential energy of an object at any time during its motion.

· Describe the relationship between simple harmonic motion and the formation of waves and related phenomena.
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	Course Syllabus (pg 1 of 3)



	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	About Science

· What is Physics / Science?

· Scientific Method

· Science and Technology
	4 days
	Not applicable
	3.2.7.B7
3.2.P.B7

3.2.12.B7

3.4.10.B1

3.4.10.B4 
CC.3.5.11-12.D



	Linear Motion

· Motion is relative 

· Speed and its measurement

· Velocity

· Acceleration

· Free fall: Speed

· Free fall: Distance

· Graphs of Motion
	15 days
	     
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Projectile motion

· Vector and Scalar Quantities

· Graphical addition of Vectors

· Components of Vectors

· Projectile motion
	13 days
	     
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Newton’s First Law of Motion

· Aristotle’s vs. Copernicus View

· Galileo thought experiments

· Inertia and mass

· Net force and equilibrium

· First Law used backwards     
	10 days
	     
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7

3.2.P.B6

CC.3.5.11-12.D

CC.3.6.11-12.A.,B



	Newton’s Second Law of Motion

· Unbalanced forces cause acceleration

· Masses resist acceleration

· Friction

· Pressure

· Free fall, Air resistance, Terminal Speed
	10 days
	     
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7

3.2.P.B6

CC.2.4.HS.B2

CC.2.4.HS.B3 CC.3.5.11-12.D

CC.3.6.11-12.A.,B


	Newton’s Third Law of Motion

· Newton’s Third Law

· Characteristics of Forces

· Visual summary of Newton’s Third Law
	8 days
	     
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7

3.2.P.B6 
CC.3.5.11-12.D

CC.3.6.11-12.A.,B
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	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Momentum

· Momentum

· Impulse and momentum

· Blob vs. ball

· Conservation of Momentum
	12 days
	
	3.2.10.B1

3.2.P.B2

3.2.12.B2

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Energy

· Work

· Power

· Potential Energies 

· Kinetic Energy

· Conservation of Energy

· Simple Machines – levers, pulleys and ramps
	12 days
	     
	3.2.10.B2

3.2.P.B2

3.2.12.B2

3.2.C.B3

3.2.P.B7

3.2.12.B7

CC.2.4.HS.B2

CC.2.4.HS.B3
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Circular Motion

· Rotation vs. Revolution

· Rotational Speed linear and rotational 

· Centripetal Force
	10 days
	     
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Center of Mass

· Center of Mass

· Locating center of mass

· Toppling

· Stability
	10 days
	     
	3.2.P.B1

3.2.12.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Rotational Mechanics

· Torque

· Balanced torques

· Rotational Inertia

· Angular Momentum

· Conservation of Angular momentum
	12 days
	     
	3.2.P.B1

3.2.12.B1

3.2.P.B2

3.2.P.B7

3.2.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B



	Universal Gravitation

· Newton’s realization

· Law of Universal Gravitation
	7 days
	     
	3.2.10.B1

3.2.P.B2

3.2.P.B6

3.2.P.B7

3.2.12.B 
CC.3.5.11-12.D

CC.3.6.11-12.A.,B 7


	Gravitational Interactions

· Weight and Weightlessness

· Satellites

· Circular and Elliptical Orbits

· Energy Conservation, escape speed
	5 days
	     
	3.2.10.B1

3.2.P.B1

3.2.12.B1

3.2.10.B2

3.2.P.B2

3.2.12.B2 
CC.3.5.11-12.D

CC.3.6.11-12.A.,B
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	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Atomic Nature of Matter

· Atoms are small

· Indirect Measurement

· Phases of Matter
	2 days
	     
	3.2.10.A3

3.2.C.A3

3.2.C.A5

3.2.P.B2

3.2.12.B2 
CC.3.5.11-12. D

CC.3.6.11-12.A.,B


	· Solids

· Density Review

· Elasticity – Hooke’s Law

· Compression and Tension

· Scaling
	6 days
	     
	3.2.C.A5

3.2.12.A5

3.2.P.B6

3.2.10.B6

3.2.P.B7 
CC.3.5.11-12. D

CC.3.6.11-12.A.,B
3.2.12.B7



	Liquids

· Liquid Pressure

· Archimedes’s Principle – Buoyancy

· Pascal’s Principle
	11 days
	     
	3.2.P.B7

3.2.12.B7 
CC.3.5.11-12. D

CC.3.6.11-12.A.,B


	Gases

· The Atmosphere

· Mercury and Aneroid Barometers

· Bernoulli’s Principle
	8 days
	     
	3.2.C.A5

CC.3.5.11-12.D

CC.3.6.11-12.A.,B


	Vibrations and Waves

· Pendulum

· Wave terminology and motion

· Transverse and Longitudinal Waves

· Interference

· Doppler Effect

· Shock and Bow Waves sonic boom 
	8 days
	     
	3.2.P.B1

3.2.P.B2

3.2.10.B5

3.2.P.B5

3.2.12.B5

3.2.P.B7

3.2.12.B7 
CC.3.5.11-12. D

CC.3.6.11-12.A.,B


	Sound

· Sound in air

· Speed of sound

· Loudness

· Forced vibration and natural frequency
	8 days
	     
	3.2.10.B5

3.2.P.B5

3.2.12.B5

3.2.P.B7

3.2.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B


Teaching Strategies Utilized

	· Demonstrations
	· Class and group discussions

	· Group Laboratory experience
	· Lecture

	· Inquiry based experiences
	· Problem solving

	· Written and oral reports
	· Active learning

	· Computer analysis and simulation
	· Video based motion analysis

	· Modeling
	· 
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	About Science

The student will be able to:

Describe the processes used to gain new scientific knowledge.

Differentiate between the scientific method and activities used to learn science in school.

Apply the steps of the scientific method to a number of everyday questions.

Distinguish among observation, facts, hypotheses, laws, principles, and theories.

Describe circumstances under which a hypothesis or law must be changed or abandoned.

Distinguish between the everyday meaning and the scientific meaning of theory. 

Explain why the refinement of theories is a strength of science.

Explain how science and technology evolve along parallel paths.


	K

K

AP

K

AP

K

M

M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets


	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.7.B7

3.2.P.B7

3.2.12.B7

3.4.10.B1

3.4.10.B4
CC.3.5.11-12.D



	Resources/Materials

	· Textbook

· Beaded Chain

· Siphon box

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· History – Development of science
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Linear Motion

The student will be able to:

Recognize that we (and scientists) start with simplified examples of motion.

Measure an object’s speed with simple tools.

Explain that motion is relative.

Define speed and distinguish between instantaneous speed and average speed.

Distinguish between speed and velocity.

Describe the three ways velocity can change.

Define acceleration and give examples of its units.

Describe the motion of an object in free fall.

Describe the motion of an object thrown straight up and allowed to fall until it hits the ground.

Determine the speed and the distance fallen at any time after projectile is dropped from rest.

Explain how graphs can be used to describe relationships among time, distance, and speed.

Explain how acceleration is a rate of a rate.
	     
AW

AP

K

AP

K

K

K

AP

M

M

AP

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets


	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Meter sticks tape measures

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Accelerometer

· Stopwatch



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical context of Copernican revolution and Galileo’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Projectile Motion

The student will be able to:

Distinguish between a vector and a scalar quantity and give examples of each.

Draw vector diagrams for velocities and find the resultant of two vectors that have two different directions.

Use the Pythagorean theorem to determine the resultant of vectors at right angles to each other.

Resolve a vector into its horizontal and vertical components.

Describe changes in the horizontal and vertical motion of a projectile.

Explain why a projectile moves equal distance horizontally in equal time intervals.

Describe how launch angle affect the range of a projectile.

Describe satellites as fast moving projectiles.


	AP

AP

AP

AP

M

A

K

AP


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets


	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B

	Resources/Materials

	· Textbook

· Ball launcher

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Monkey gun demo



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena, graphical vector addition
· History – Historical context of Galileo’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Newton’s 1st Law of Motion

The student will be able to:

Describe Aristotle’s concepts of natural and violent motion.

Describe Copernicus’s ideas about the earth’s motion.

Describe Galileo’s thought experiments about motion.

State Newton’s 1st Law of Motion.

Apply Newton’s 1st Law of Motion to examples of everyday motion.

Distinguish among mass, volume, and weight and their units of measure.

Explain the relationship between the motion of an object and the net external force acting on it.  

Explain that constant velocity occurs when the net external force on an object equals zero.

Explain that when the net external force on an object equals zero it exhibits constant velocity.

Relate mass and inertia.


	K

K

K

K

AP

K

K

M

M

K


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets


	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7
3.2.P.B6

CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Crash test video

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical context of Aristotle’s world view and Galileo / Newton’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Newton’s 2nd Law of Motion

The student will be able to:

State the relationship between acceleration and net force.

State the relationship between acceleration and mass.

State Newton’s Second Law of Motion as an equation.

Apply Newton’s 2nd Law of Motion to examples of everyday motion.

Apply Newton’s 2nd Law to define weight

Distinguish between mass and weight. 

Describe the effect of friction on stationary and moving objects.

Describe the source and nature of frictional forces.

Distinguish between force and pressure.

Explain the relationship between the force applied, the area over which it is applied and pressure.

Explain why the acceleration of an object in free fall does not depend on the mass of the object.  


	K

K

K

AP

AP

AP

K

K

K

M

M


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7
3.2.P.B6

CC.2.4.HS.B2

CC.2.4.HS.B3

CC.3.5.11-12.D

CC.3.6.11-12.

A.,B



	Resources/Materials

	· Textbook

· Force scales

· LabPro & Vernier software

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Atwood Device



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical context of Newton’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Newton’s 3rd Law of Motion

The student will be able to:

Define force as a part of an interaction.

Explain that forces:

come in pairs

act on different objects

have equal magnitudes

have opposite directions

don’t cancel.

State Newton’s 3rd Law of Motion.

Identify “action/reaction” pairs.

Explain why the accelerations caused by Newton force pairs do not need to be equal. 


	K

K

K

M

AP.
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B1

3.2.P.B7

3.2.12.B7
3.2.P.B6 CC.3.5.11-12.D

CC.3.6.11-12.
A.,B


	Resources/Materials

	· Textbook

· Calculators
· Skateboards

· Practice and Review Worksheets

· Internet resources



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Algebra to describe physical phenomena, graphical vector addition
· History – Historical context of Newton’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Momentum

The student will be able to:

Predict the outcome of collisions based on intuitive knowledge of momentum.

Compare momentum of objects with different masses and velocities.

Identify examples of change in the momentum of an object.

Define momentum.

Define impulse and describe how it affects changes in momentum.

Explain why an impulse is greater when an object bounces that when the same object comes to a sudden stop.

State the Law of Conservation of Momentum.

Predict the final velocities of objects after collision based on their initial velocities.

Distinguish between an elastic and inelastic collision.


	AP

AP

AP

K

K

AP

K

M

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B2

3.2.12.B2

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Ball vs. Blob

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Energy

The student will be able to:

Define and describe work as a physical quantity.

Relate work to force and displacement.

Distinguish between ordinary meaning and scientific definitions of work.

Define and describe power.

Identify and classify several forms of energy.

Define potential energy.

Define kinetic energy

Calculate the kinetic energy of an object.

Apply the work-kinetic energy theorem to solve problems.

Define and apply the work-kinetic energy theorem.

State the Law of Conservation of Energy.

Identify how energy is conserved in different physical situations.

Explain how the operation of a simple machine alters the applied force and the distance moved.

Calculate the mechanical advantage of a simple machine.


	K

AP

K

K

K

K

K

AP

AP

K, AP

K

M

AP

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B2

3.2.P.B2

3.2.12.B2

3.2.C.B3

3.2.P.B7

3.2.12.B7
CC.2.4.HS.B2

CC.2.4.HS.B3

CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Pole vault video

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Video of ball into clay



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena, analysis of equations
· History – Industrial revolution as historical context of concept of energy
· Writing – Provide written explanations of physical laws and formal lab reports.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Circular Motion

The student will be able to:

Distinguish between rotate and revolve.

Describe rotational speed.

Distinguish between the linear speed of a rotating object and its rotational speed.

Give examples of centripetal force.

Explain how the apparent outward force in circular motion can be explained as inertia.

Distinguish between centripetal and centrifugal forces.


	K

K

AP

AP

M

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12. A.,B



	Resources/Materials

	· Textbook

· Calculators
· Circular two-piece track

· Practice and Review Worksheets

· Internet resources



	Interdisciplinary Relationships & 21st Century Skills

	· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Center of Mass

The student will be able to:

Describe the center of mass.

Predict the center of mass of a regular solid.

Determine the center of mass of an irregularly shaped object two different ways.

Describe how the center of mass effects if an object will topple.

Predict if an object will topple.

Distinguish between stable equilibrium, unstable equilibrium, and neutral equilibrium.

Give examples of how humans change their center of mass and how this affects their motion.
	K

AP

AP

AP

AP

K

M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.12.B1

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· Calculators
· Balancing bird

· Practice and Review Worksheets

· Internet resources

· Center of mass box


	Interdisciplinary Relationships & 21st Century Skills

	· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Rotational Mechanics

The student will be able to:

Recognize the difference between a point mass and an extended object. 

Define and describe torque.

Distinguish between force and torque.

Describe the condition required for one torque to balance another.
Calculate the magnitude of a torque in an object.

Identify the lever arm associated with a torque on an object.

Describe what factors rotational inertia depends.

Compare mass and moment of inertia.

Apply concepts of linear momentum to rotational motion.

Give examples of how a gymnast changes the rotational inertia of the body in order to change its rate of spin.

Give examples of when rotational speed changes but angular momentum does not. 


	K

K

AP

AP

AP

K

K

AP

M

AP

M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.12.B1

3.2.P.B2

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B


	Resources/Materials

	· Textbook

· Torque wrench
· Spin table

· Practice and Review Worksheets

· Internet resources

· Calculators


	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Algebra to describe physical phenomena, analysis of equations
· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Universal Gravitation

The student will be able to:

Compare the motion of Newton’s apple to that of the moon.

Develop Newton’s Law of Universal Gravitation from the motion and location of the apple and the moon.

State Newton’s Law of Universal Gravitation.

Explain the nature of an inverse square law.

Use the formula of the Newton’s Law of Universal Gravitation to predict the effect of changes in mass and distance.

 
	AP

M

K

AP

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B2

3.2.P.B6

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· Calculators
· Newton video

· Practice and Review Worksheets

· Internet resources



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Algebra to describe physical phenomena, analysis of equations
· History – Historical context of Newton’s discoveries and the first universal law
· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Gravitational Interactions

The student will be able to:

Describe the gravitational field outside the earth.

Describe the gravitational field inside the earth.

Explain why an astronaut in orbit seems weightless even though there is a gravitational force.

Explain how the speed of a satellite in orbit around the earth is related to distance an object falls in the first second due to gravity.

Explain why the force of gravity does not change the speed of a satellite in circular orbit.  

Construct an ellipse.

Describe how the speed of a satellite changes in different portions of an elliptical orbit.

Apply the law of conservation of energy to describe the changes in the PE and KE of a satellite in different positions of an elliptical orbit.

Apply the law of conservation of angular momentum to describe the changes in the speed of a satellite in different positions of an elliptical orbit.

Determine the vertical speed required to ensure a projectile can escape the Earth.
	AP

AP

AP

AP

AP

K

K

AP

AP

K


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B1

3.2.P.B1

3.2.12.B1

3.2.10.B2

3.2.P.B2

3.2.12.B2

CC.3.5.11-12.D

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· Calculators
· Ellipse drawing activity

· Practice and Review Worksheets

· Internet resources



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Algebra to describe physical phenomena, analysis of equations
· History – Historical context of Newton’s discoveries and the first universal law
· Writing – Provide written explanations of physical laws and formal lab reports
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Atomic Nature of Matter

The student will be able to:

Describe the nature of atoms.

Compare the ages of atoms to the ages of the materials they compose.

Give examples that illustrate the small size of atoms.

Model Rutherford’s gold foil experiment with the indirect measurement of circles. 

Describe the solid, liquid, gaseous and plasma states of matter.


	     
K

K

K

AP

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.A3

3.2.C.A3

3.2.C.A5

3.2.P.B2

3.2.12.B2

CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· Calculators
· Rutherford model

· Practice and Review Worksheets

· Internet resources



	Interdisciplinary Relationships & 21st Century Skills

	· History – Historical context of models of the atom
· Writing – Provide written explanations of physical laws and formal lab reports
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Solids

The student will be able to:

Describe the structure of crystals.

Define density.

Explain why density is the same for different amounts of the same material.

Distinguish between elastic and inelastic materials.

Calculate spring force by Hooke’s Law.

Compare the stresses on the top middle and bottom of a beam under load.

Describe the relationship among linear growth, surface are growth, and volumetric growth.

 
	K

K

AP

AP

AP

AP

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.C.A5

3.2.12.A5

3.2.P.B6

3.2.10.B6

3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B


	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Blocks

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Girders in building



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical content for Hooke’s discoveries, Hooke vs. Newton
· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Liquids

The student will be able to:

Describe what determines the pressure of a liquid at any point in an open container.

Explain what causes the buoyant force on an immersed or submerged object.

Relate he buoyant force on an immersed or submerged object of the weight of the fluid it displaces.

Determine the magnitude of the buoyant force exerted on a floating or a submerged object.

Explain why some object float and some objects sink.

Given the weight of a floating object, determine the weight of the fluid it displaces.

Describe how Pascal’s Principle can be applied to increase the force of fluid exerts in a surface.


	K

K

AP

AP

AP

AP

M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Syringes

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Pascal’s Vases

· Archimedes’s video



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical content for Archimedes’s and Pascal’s discoveries

· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Gases

The student will be able to:

Describe how the pressure and density of the atmosphere changes with altitude.

Describe the source of atmospheric pressure.

Explain why water cannot be raised higher than 10.3m with a vacuum pump.

Describe the structure and function of aneroid barometer.

Explain what determines whether a given object will sink or float.


	K

K

AP

K

M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B7

3.2.12.B7
CC.3.5.11-12.D

CC.3.6.11-12.
A.,B



	Resources/Materials

	· Textbook

· Internet resources

· Moore 340 XTC

· Practice and Review Worksheets

· Aneroid barometer

· Computers

· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Internet use
· Mathematics – Algebra to describe physical phenomena
· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Vibration and Waves

The student will be able to:

Describe the period of a pendulum.

Describe the characteristics and properties of a wave.

Distinguish local particle motion from overall wave motion.

Describe wave motion.

Describe factors that affect the speed of a wave.

Differentiate between pulse waves and periodic waves.

Distinguish between transverse and longitudinal waves.

Distinguish between constructive and destructive interference.

Describe how a standing wave occurs.

Describe the Doppler effect for sound and relate it to the blue and red shifts for light.

Describe bow and sonic waves.
	K

K

K

K

K

K

K

K

AP

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.P.B1

3.2.P.B2

3.2.10.B5

3.2.P.B5

3.2.12.B5

3.2.P.B7

3.2.12.B7 CC.3.5.11-12.D

CC.3.6.11-12.
A.,B


	Resources/Materials

	· Textbook

· Springs
· Pendulums

· Practice and Review Worksheets

· Internet resources

· Doppler demos
· Calculators

· Waves & Vibration video



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Internet use 
· Mathematics – Algebra to describe physical phenomena
· Writing – Provide written explanations of physical laws and formal lab reports.
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Course Title: C P Physics 1










Grade Level: 11th, 12th

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Sound

The student will be able to:

Relate the pitch of a sound to its frequency.  

Describe the movement of sound through the air.

Describe the factors that affect the speed of sound.

Describe loudness and sound intensity.

Give examples of forced vibration.

Describe natural frequency.

Describe resonance.

Describe how sound waves interfere with each other.

Describe beats.


	K

K

K

K

AP

K

K

AP

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications

· Worksheets
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	Not applicable
	3.2.10.B5

3.2.P.B5

3.2.12.B5

3.2.P.B7

3.2.12.B7

CC.3.5.11-12.D

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Tuning forks

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Tacoma Narrows Bridge video

· Straw reed



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· Writing – Provide written explanations of physical laws and formal lab reports.
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