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Course Title:  Honors Physics 1
Grade Level(s): 11th, 12th
Text:  Serway, Raymond and Jerry Faughn. Physics. Austin, Texas: Holt, Rinehart and Winston, 2002.
Course Description

This course is a fast paced introduction to Physics that blends a conceptual approach with rigorous quantitative problem solving and will prepare students for future study in a technical field.  It covers: How science works, Kinematics and Dynamics (Motion in one and two dimensions, Projectiles, and Rotational motion), Work and Energy, Momentum and Collisions, Gravity, Fluid Mechanics, and Vibration and Waves.     

In all these topics, learning starts with demonstrations and laboratory activities - students progress from simple verbal descriptions to increasingly complex mathematical models of physical phenomena.  Group laboratory work is crucial to this process as it gives a working knowledge of how scientists make discoveries.  Since no written procedures are supplied, students are forced to design their own experiments with the equipment available.  Once they collect the data they use technical tools to critically analyze the data and draw conclusions.  Finally, they are required to make suggestions as to how they would improve the experiment and sometimes are required to repeat the experiment.  
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.

· Construct a free body diagram indicating the magnitude and direction of the forces on an object and use information from the diagram to determine the motion of the object

· Calculate the torque acting on an object using the rotational inertia and angular acceleration of the object.

· Calculate the work done by a drum rolling down an inclined plane.

· Using conservation of angular momentum, calculate the changes in an objects angular velocity as its rotational inertia changes.

· Describe the relationship between simple harmonic motion and the formation of waves and related phenomena.

· Use conservation of energy to calculate the kinetic energy and potential energy of an object at any time during its motion.
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Grade Level: 11th, 12th 

	Course Syllabus (pg 1 of 2)



	Course Content


	Tentative

Timeframe
	Assess.
Anchors
	State

Standards

	Science and the Science of Physics

· What is Physics / Science?

· Scientific Method

· Measurement in Physics
	10 days
	Not Applicable
	3.2.10.B6

3.2.P.B7

3.2.12.B7

3.4.10.B1
CC.3.5.11-12.D

	Motion in One Dimension 

· Displacement

· Velocity

· Acceleration
	20 days
	     
	3.2.10.B1

3.2.P.B1,B6

3.2.12.B6,B7

CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Vectors and Motion in Two Dimensions

· Introduction to Vectors

· Trigonometry Review

· Vector Operations

· Relative Motion
	18 days
	     
	3.2.10.B1

3.2.P.B1,B6
3.2.12.B7
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Forces and Laws of Motion

· Changes in Motion

· Newton’s 1st Law

· Newton’s 2nd Law

· Newton’s 3rd Law

· Everyday forces – weight, friction, normal forces

· Free Body Diagrams
	15 days
	     
	3.2.10.B1

3.2.P.B1,B6
3.2.12.B7

CC.2.4.HS.B2,B3
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Work and Energy

· Work

· Energy

· Conservation of Energy

· Power
	20 days
	     
	3.2.10.B2

3.2.P.B2

3.2.12.B2,B6,B7
CC.2.4.HS.B2,B3
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Momentum and Collisions

· Momentum 

· Impulse

· Conservation of Momentum

· Elastic and Inelastic Collisions
	12 days
	     
	3.2.10.B1

3.2.P.B2

3.2.12.B2,B6,B7
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Rotational motion and the Law of Gravity

· Measuring rotational motion

· Tangential and Centripetal Accelerations

· Causes of Circular Motion
	18 days
	
	3.2.10.B1

3.2.P.B1,B2,B6
CC.2.4.HS.B2, B3
CC.3.5.11-12.D
CC.3.6.11-12.A.,B
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Grade Level: 11th, 12th
	Course Syllabus (pg 2 of 2)



	Course Content


	Tentative

Timeframe
	Assess.
Anchors
	State

Standards

	Rotational Equilibrium and Dynamics

· Torque

· Rotation and inertia

· Rotational Dynamics

· Simple Machines
	18 days
	     
	3.2.P.B1,B2
3.2.12.B1

3.2.12.B2,B6,B7
CC.3.5.11-12.D
CC.3.6.11-12.A.,B



	Fluid Mechanics

· Fluids

· Buoyant Force

· Fluid pressure

· Pascal’s Law

· Fluids in Motion
	18 days
	     
	3.2.C.A3

3.2.12.B7
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	Vibrations and Waves

· Simple Harmonic Motion

· Properties of Waves

· Wave Interactions
	10 days
	     
	3.2.10.B5

3.2.P.B5

3.2.12.B5,B7
CC.3.5.11-12.D
CC.3.6.11-12.A.,B

	· Sound

· Sound Waves

· Sound Intensity and resonance

· Harmonics
	10 days
	     
	3.2.10.B5

3.2.P.B5

3.2.12.B5, 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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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Science and the Science of Physics

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.

Describe the use of models, analogies, and predictions in science.

Identify activities and fields that involve the major areas in physics.

Explain how science and technology evolve along parallel paths.

List basic SI units and the quantities they describe.

Convert measurements into scientific notation.

Distinguish between accuracy and precision.

Use significant figures in measurements and calculations.

Perform order of magnitude calculations. 

	K

K

AP

K

K

K

K

AP

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


	N/A
	3.2.10.B6

3.2.P.B7

3.2.12.B7

3.4.10.B1

CC.3.5.11-12.D

	Resources/Materials

	· Textbook

· Beaded Chain

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Siphon Box



	Interdisciplinary Relationships & 21st Century Skills

	· History – Development of science
· Writing – Provide written explanations of physical laws and formal lab reports.
· Mathematics – Conversion of units
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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Motion in One Dimension

The student will be able to:

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

Distinguish between position numbers and distance.

Distinguish between clock reading and time interval.

Describe motion in terms of frame of reference, displacement, time, and velocity.

Distinguish between average velocity, instantaneous velocity, and speed.

Calculate the displacement of an object traveling at a known velocity for a specific time interval.

Construct and interpret graphs of position versus time.  

Describe motion in terms of changing velocity.

Recognize the three kinds of acceleration.

Construct and interpret graphs of velocity versus time.  

Apply kinematic equations to calculate distance, time, or velocity under conditions of constant acceleration.

Relate the motion of an object in free fall to motion with a constant acceleration.

 Calculate the displacement, velocity, and time at various points in the motion of an object in free fall.
	K

K

K
K

K

AP

AP

K

K

AP

M

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


	N/A
	3.2.10.B1

3.2.P.B1,B6

3.2.12.B6,B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· Lab Pro & Vernier Software

· Meter sticks

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Graph Paper

· Lab Equipment



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena, graphs and slopes
· Writing – Provide written explanations of physical laws and formal lab reports.
· History – Historical context of Copernican revolution and Galileo’s discoveries
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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Vectors and Motion in Two Dimensions

The student will be able to:
Distinguish between a scalar and a vector.

Add and subtract vectors using the graphical method.

Identify appropriate coordinate systems for representing reality with vectors.

Apply Pythagorean theorem that tangent function to calculate the magnitude of a resultant vector.

Resolve vectors into components using the sine and cosine functions.

Add vectors algebraically that are not perpendicular.

Recognize the assumed conditions required for projectile motion.

Resolve vectors into their components and apply the kinematic equations to solve problems involving projectiles.


	K

AP

AP

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


	N/A
	3.2.10.B1

3.2.P.B1,B6

3.2.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, protractors

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Graph paper

· Trigonometry Review Sheet

· Monkey gun

· Projectile launcher

· Lab equipment



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra, Trigonometry, and Calculus to describe physical phenomena, vector addition
· 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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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Forces and Laws of Motion

The student will be able to:
Distinguish between kinematics and dynamics.

Distinguish between Aristotle and Galileo’s notions of the causes of motion.


Explain how force affects the motion of an object.

Distinguish between contact and field forces.

Construct and interpret free body diagrams.

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.

Describe and predict the acceleration of an object in terms of its mass and the net external force acting on it.

Explain that forces:

come in pairs

act on different objects

have equal magnitudes

have opposite directions

don’t cancel.

Identify “action/reaction” pairs.

Explain the difference between weight and mass.

Find the direction and magnitude of normal forces.

Forces and Laws of Motion (cont’d)

The student will be able to:

Describe the source and nature of frictional forces.

Use coefficients of friction to calculate frictional forces.


	K

K

K

K

AP, M

M

M

M

K

AP

K

AP, M

M

AP

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


	N/A
	3.2.10.B1

3.2.P.B1,B6

3.2.12.B7

CC.2.4.HS.B2,B3

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Skateboards

· Scales

· Markers and papers

· Inertia ball

· Sledge hammer & rock



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra, Trigonometry, and Calculus to describe physical phenomena, vector addition
· History – Historical context Newton’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports
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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Work And Energy

The student will be able to:
Distinguish between ordinary meaning and scientific definitions of work.

Relate work to force and displacement.

Calculate the net work done when many forces are applied to an object.

Identify and classify several forms of energy.

Calculate the kinetic energy of an object.

Apply the work-kinetic energy theorem to solve problems.

Calculate spring force by Hooke’s Law.

Calculate the potential energy associated with object’s ability to fall and a spring’s stretch.

Recognize that energy is a conserved quantity.

Identify how energy is conserved in different physical situations.

Solve problems using conservation of mechanical energy.

Relate the concepts of time, energy, and power.  

Explain how machines with different power outputs can do the same work in different amounts of time.


	K

K

AP

K

AP

AP

AP

AP

K

M

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


	N/A
	3.2.10.B2

3.2.P.B2

3.2.12.B2,B6,
B7

CC.2.4.HS.B2,B3

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Lab Equipment

· Pendulum

· Pole vault video



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena, vector addition
· History – Industrial Revolution as context of discovery of work, energy, and power.
· Writing – Provide written explanations of physical laws and formal lab reports
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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Momentum and Collisions

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.

Describe changes in momentum in terms of force and time and recognize this as a form of Newton’s 2nd Law.

Compare the total momentum of two objects before and after they interact.

State the Law of Conservation of Momentum.

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

State the Law of Conservation of Momentum.

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

Identify different type of collisions.

Compare conservation of momentum and kinetic energy in perfectly inelastic an elastic collisions.


	AP

K

K

AP

AP

K

AP

K

M

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


	N/A
	3.2.10.B1

3.2.P.B2

3.2.12.B2,B6,
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

· Bowling and bocce balls



	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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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Rotational Motion and the Law of Gravity

The student will be able to:
Relate radians to degrees.

Calculate angular displacement using the arc length and the distance from the axis of rotation.

Calculate the angular speed or angular acceleration.

Compare equations linear kinematics to those for rotational kinematics.

Solve problems using the kinematic equations for rotational motion.

Find the tangential speed of a point on a rigid rotating object using angular speed and the radius.

Solve problems involving tangential acceleration.

Demonstrate graphically that objects traveling in circular paths exhibit acceleration.

Solve problems involving centripetal acceleration.

Calculate the force that maintains circular motion.

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

Distinguish between centripetal and centrifugal forces.

Derive Newton’s Universal Law of Gravitation from knowledge of the forces in circular motion.

Apply Newton’s universal gravitation to find the gravitational force between two masses.


	     
K

AP

AP

AW

AP

AP

AP

K

AP

AP

M

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


	N/A
	3.2.10.B1

3.2.P.B1,B2,B6

CC.2.4.HS.B2, B3

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Rotational Motion and the Law of Gravity(cont.d)
Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Circular track

· Centripetal force apparatus 

· Feyman lecture

· Gravitational Assessment



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra and Calculus 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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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Rotational Equilibrium and Dynamics

The student will be able to:
Recognize the difference between a point mass and an extended object.

Distinguish between force and torque.

Calculate the magnitude of a torque in an object.

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

Identify the center of mass of an object.

Compare mass and moment of inertia.

Define the conditions needed for rotational equilibrium.

Solve problems involving linear and rotational equilibrium.

Apply Newton’s 2nd Law to rotational motion.

Apply concepts of linear momentum to rotational motion.

Calculate the angular momentum for various rotating objects.

Apply concepts of linear kinetic energy to rotational motion.

Solve problems involving rotational kinetic energy.

Identify the six types of simple machines.

Apply concepts of rotational motion to levers and pulleys.

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

Calculate the mechanical advantage of a simple machine.

	AW

K

AP

K

K

K

K

AP

AP

M

AP

M

AP

K

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


	N/A
	3.2.P.B1,B2

3.2.12.B1

3.2.12.B2,B6,
B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B



	Rotational Equilibrium and Dynamics(cont’d)
Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Blob vs. Ball 



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra and Calculus 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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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Fluid Mechanics

The student will be able to:
Define a Fluid.

Distinguish a liquid from a gas.

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

Explain why some object float and some objects sink.

Apply Archimedes’s Principle to a Helium balloon.

Calculate the pressure exerted by a fluid.

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

Calculate how pressure varies with depth in a fluid.

Relate how pressure varies with depth to the atmosphere.

Distinguish between laminar and turbulent flow.

Examine the motion of a fluid using the continuity equation.

Apply Bernoulli’s Equation to solve fluid flow problems.

Recognize the effects of Bernoulli’s principle on fluid motion.
	K

K

AP

M

AP

AP

AP

AP

K

K

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


	N/A
	3.2.C.A3

3.2.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Pascal’s Vases & Syringes

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Archimedes’s Video

· Mercury floating photo



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Algebra to describe physical phenomena
· History – Historical context of Archimedes’s, Pascal’s, and Bernoulli’s discoveries
· Writing – Provide written explanations of physical laws and formal lab reports
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Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Vibrations and Waves

The student will be able to:
Identify the conditions of simple harmonic motion.

Explain how force, velocity, and acceleration change as an object vibrates with simple harmonic motion.

Identify the amplitude and period of a vibration.

Recognize the relationship between period and frequency.

Calculate the period and frequency of a pendulum and a spring mass system.

Distinguish local particle motion from overall wave motion.

Differentiate between pulse waves and periodic waves.

 Interpret waveforms of transverse and periodic waves.

 Apply the relationship among wave speed, frequency, and wavelength to solve problems.

Apply the superposition principle.

Differentiate between constructive and destructive interference.

Predict how a reflected wave will act.

Predict whether specific travelling waves will produce a standing wave.

Identify nodes of antinodes of a standing wave.
	K

K

K

K

AP

K

K

K

AP

AP

K

K

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


	N/A
	3.2.10.B5

3.2.P.B5

3.2.12.B5,B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· University of Saskatchewan simulation

· Springs



	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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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:
Explain how sound waves are produced.

Relate frequency to pitch.

Compare the speed of sound in different media.

Relate plane waves to spherical waves.

Recognize the Doppler effect and determine the direction and amount of frequency shift when there is a relative motion between source and observer.

Calculate the intensity of sound waves.

Relate intensity, decibel level, and perceived loudness.

Explain why resonance occurs.

Differentiate between the harmonic series of open and closed pipes.

Calculate the harmonics of a vibrating string and of open and closed pipes.

Relate harmonics and timbre.

Relate frequency difference between two waves the number of beats heard per second.
	K

K

K

K

AP

AP

K

AP

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


	N/A
	3.2.10.B5

3.2.P.B5

3.2.12.B5, B7

CC.3.5.11-12.D

CC.3.6.11-12.A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Rulers, Scales, Caliper

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Tuning forks

· Doppler Demo Sound pipe, violin , organ pipe, 



	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\
· Music – Production of sound, timbre, pitch loudness, violins
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