UBD UNIT I- One Dimensional Motion and Analytical Techniques
	Title:  One Dimensional Motion and Analytical Techniques
	Subject/Course:  Conceptual Physics

	Topic:  1D Motion
	Grade:  10
	Designer: Susan Powers


	

	Stage 1-  Desired Results

	Established Goals:  

NJSLS.

HS. PS2: Motion and Stability
HS.PS2.1 – Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

Science and Engineering Practices:  
· Carrying out effective scientific investigations, analyze data, communicate results, apply results to phenomena occurring outside the laboratory.

Cross-Cutting Concepts: 
· structure and function

· patterns

· developing models

· planning and conducting investigation

· use mathematical thinking

· constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS2-1),(HS-PS2-6)

 RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-PS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS2-6) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS2-3),(HSPS2-5) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS2-5) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS2-1),(HS-PS2-5) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) 

MP.4 Model with mathematics. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of its context. (HS-PS2-1),(HS-PS2-4) 

HSA-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS2-1),(HS-PS2- 4) 

HSA-CED.A.1 Create equations and inequalities in one variable and use them to solve problems. (HS-PS2-1),(HS-PS2-2) 

HSA-CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. (HS-PS2- 1),(HS-PS2-2) 

HSA-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS2-1),(HS-PS2-2) 

HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by in hand in simple cases and using technology for more complicated cases. (HS-PS2-1) 

HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). (HS-PS2-1)


	Understandings:

1. Analyze data and identify variables.

2. Graph data properly.

3. Identify trends and sources of error using class data. 

4. Define position and frame of reference.

5. Calculate displacement, speed, velocity, and acceleration.

6. Explain free fall motion and the effect of gravity.

7. Evaluate position versus time graphs. 


	Essential Questions:
1. How can one explain and predict interactions between objects and within systems?
2. How do principles of Physics affect your everyday life?

3. How can scientific data be represented?

4. How do scientists measure things?

5. How can understanding various physical properties about motion be useful in understanding everyday occurrences?

6. What variables can you manipulate to affect the movement of objects?

 

	Students will know…

· The steps to the scientific method

· Conversions between metric units

· How to determine independent and dependent variables

· How to graph data and analyze it

· To distinguish between distance and displacement
· To calculate speed

· To calculate velocity

· The difference between speed and velocity

· How to define and calculate acceleration

· How to describe a change in an objects motion?
· How to describe relative motion

· Gravity is the only significant force acting on a freely falling object. 


	Students will be able to …

· Use math skills to convert between units and solve for variables.
· Modify or affirm preexisting scientific conceptions through experimentation and other evidence.
· Identify independent and dependent variables in any experiment. 

· Graph data properly with labeled axes and proper units.

· Identify trends and sources of error using class data.

· Analyze data.

· Identify central themes in physics.

· Describe steps to the scientific method.

· Describe how technology helps physicists.



	Stage 2-  Assessment Evidence

	Performance Tasks:

· Spaghetti Bridge Lab
· Dune Buggy Determination (non-accelerated and accelerated)
	Other Evidence:

· Quizzes
· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance
· Do Now’s



	Stage 3-  Learning Plan

	UNIT LENGTH:  2 weeks
· Design your own experiment activity
· Unit Conversions Lab

· Spaghetti Bridge Lab

· Smore’s measurement Lab

· Dune Buggy Determination

· Physics 500

· PHET Free Fall Simulator

· Unit Assessment




ACADEMIC VOCABULARY:

Experiment

Hypothesis

Observation

Scientific law

Scientific method

Theory

Conversion factor

Meter
Independent variable

Data

Dependent variable

Speed

Velocity

Acceleration

Gravity

Distance 

Displacement

Vector

Scalar

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards
Representation: Concept map, graphic organizers
Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism 

Movement Expressiveness
Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills. Flocabulary.
TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

TECHNOLOGY for the 21st CENTURY LEARNER:
8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts
Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
15-20 screencast lectures students can watch on their laptops

CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)
CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions
CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT II-The Laws of Motion  

	Title:  The Laws of Motion

	Subject/Course:  Physics


	Topic:  Motion

	Grade:  10-12

	Designer: 

R. Schmidt

S. Powers



	

	Stage 1-  Desired Results

	Established Goals:  

NJSLS: 

HS. PS2 – Motion and Stability: Forces and Interactions

HS. PS2.A – Forces and Motion

HS. PS2-1: Analyze data to support the claim that Newton’s Second Law of Motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration. 

Science and Engineering Practices:  

· Carrying out effective scientific investigations, analyze data, communicate results, apply results to phenomena occurring outside the laboratory.

Cross-Cutting Concepts: 

· structure and function

· patterns

· developing models

· planning and conducting investigation

· use mathematical thinking

· constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS2-1),(HS-PS2-6)

 RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-PS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS2-6) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS2-3),(HSPS2-5) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS2-5) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS2-1),(HS-PS2-5) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) 

MP.4 Model with mathematics. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of its context. (HS-PS2-1),(HS-PS2-4) 

HSA-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS2-1),(HS-PS2- 4) 

HSA-CED.A.1 Create equations and inequalities in one variable and use them to solve problems. (HS-PS2-1),(HS-PS2-2) 

HSA-CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. (HS-PS2- 1),(HS-PS2-2) 

HSA-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS2-1),(HS-PS2-2) 

HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by in hand in simple cases and using technology for more complicated cases. (HS-PS2-1) 

HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). (HS-PS2-1)


	Understandings:

The motion of an object changes only when a net force is applied.

The magnitude of acceleration of an object depends directly on the strength of the net force, and inversely on the mass of the object.  This relationship is independent of the nature of the force.

The same basic rules govern the motion of all bodies, from planets and stars to birds and billiard balls.

The motion of any object can be explained in terms of Newton’s Law of Inertia (the 1st Law) and his Law of Acceleration (the 2nd Law).


	Essential Questions:
How can one explain and predict interactions between objects and within systems of objects?

What is the relationship between a state of rest and a state of constant motion (constant speed in a straight line).

If a net force is acting on an object, what is happening to the object’s motion?

If the net force acting on an object is zero, can the object be in motion

How does the mass of an object relate to the ability of a net force to produce an acceleration?

How is a reaction force related to the action force?  How do the two forces differ?

How would the universe be different if one or more of the laws of motion were suspended?



	Students will know…

1. Aristotle's concepts of natural motion and violent motion.

2. Copernicus' idea about the earth's motion.

3. Galileo's contribution to the science of motion.

4. the definition of inertia.

5. Newton's first law of motion.

6. What a net force is.

7. Newton's second law of motion.

8. the effect of friction on a stationary and on a moving object.

9. how to distinguish between force and pressure.

10. to define force in terms of interaction.

11. Newton's third law of motion.

12. how to identify the reaction force if they are given the action force.

13. why the “action force” is not cancelled by the “reaction force.”


	Students will be able to …

1. distinguish among mass, volume, and weight.

2. distinguish between the kilogram and the Newton as units of measurement.

3. explain how something that is not connected to the ground is able to keep up with the moving earth.

4. explain the role of seat belts and head rests in preventing more serious injuries during a car crash.

5. state the relation between acceleration and net force.

6. state the relation between acceleration and mass.

7. distinguish between the concepts of directly proportional and inversely proportional.

8. apply Newton's second law to explain why the acceleration of an object in free fall does not depend upon the mass of the object.

9. describe what happens to the acceleration and the speed of a falling object when there is air resistance.

10. explain why at least two objects are involved whenever a force acts.

11. explain why the accelerations caused by an action force and by a reaction force do not have to be equal.



	Stage 2-  Assessment Evidence

	Performance Tasks:

Task 1:

Students determine the mass and weight of three objects.  They then plot a graph of this data and generalize the relationship to other objects not plotted on the graph.  They test their predictions by finding the weight of a fourth object and predicting its mass using the graph.

Task 2:

Students use laboratory equipment to measure force, mass, and acceleration.  They then use the second law of motion to compute one of these variables from measurements of the other two variables.  Students then check their calculations against values obtained by direct measurement and speculate about any disagreements between the values.

Task 3:

Students explain how seatbelts and head rests can save lives and reduce injury during a car crash.  The effectiveness of each device must be discussed in terms of Newton’s 3rd law of motion in each of the following two scenarios: (a) car that crashes into a utility pole and (b) a stationary car that is rear-ended by a truck.

Task 4:

Students write a persuasive essay that convinces the reader that a car’s gas pedal, brake pedal, and steering wheel are all “accelerators.”

Two astronauts, in full space gear, are floating in space next to each other.  One has exactly twice the mass of the other.  You are a third astronaut whose job it is to film an instructional video that demonstrates newton’s three laws of motion in action.  Write a transcript of your video explaining what you would instruct the two astronauts to do, what would happen, and how this demonstrates Newton’s first law of motion.  Repeat for the second and third law.


	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance

· Do Now’s



	Stage 3-  Learning Plan

	UNIT LENGTH:  10 days

· Reading comprehension on Sir Isaac Newton

· Inertia YouTube video with discussion

· Teacher demonstrations for Newton’s 3 Laws

· Mass vs. Weight Lab Activity

· Force, Mass, and Acceleration Lab

· Balloon Car Challenge

· Unit Assessment


ACADEMIC VOCABULARY:

Vector

Scalar

Force 

Mass

Weight

Acceleration

Newton

Inertia

Newton’s First Law

Newton’s Second Law

Newton’s Third Law

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards

Representation: Concept map, graphic organizers

Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism 

Movement Expressiveness

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills. 

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT III-Nonlinear Motion and Gravity

	Title:  Nonlinear Motion and Gravity

	Subject/Course:  Physics


	Topic:  Motion

	Grade:  10-12

	Designer: 

S. Powers



	

	Stage 1-  Desired Results

	Established Goals:  

NJSLS: 

HS. PS2 – Motion and Stability: Forces and Interactions

HS. PS2.A – Forces and Motion

HS. PS2-1: Analyze data to support the claim that Newton’s Second Law of Motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration. 

Science and Engineering Practices:  

· Carrying out effective scientific investigations, analyze data, communicate results, apply results to phenomena occurring outside the laboratory.

Cross-Cutting Concepts: 

· structure and function

· patterns

· developing models

· planning and conducting investigation

· use mathematical thinking

· constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS2-1),(HS-PS2-6)

 RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-PS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS2-6) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS2-3),(HSPS2-5) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS2-5) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS2-1),(HS-PS2-5) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) 

MP.4 Model with mathematics. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5),(HS-PS2-6) 

HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of its context. (HS-PS2-1),(HS-PS2-4) 

HSA-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS2-1),(HS-PS2- 4) 

HSA-CED.A.1 Create equations and inequalities in one variable and use them to solve problems. (HS-PS2-1),(HS-PS2-2) 

HSA-CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. (HS-PS2- 1),(HS-PS2-2) 

HSA-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS2-1),(HS-PS2-2) 

HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by in hand in simple cases and using technology for more complicated cases. (HS-PS2-1) 

HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). (HS-PS2-1)


	Understandings:

Apply vector concepts and vector math to appropriate physical situations.

Describe a projectiles path using motion equations and vector components.

Explain uniform circular motion.

Describe Newton’s Law of Universal Gravitation.

Describe an object that is in equilibrium. 


	Essential Questions:
How can one explain and predict interactions between objects and within systems of objects?

What does it mean to apply a force?

How do we know when an object is in equilibrium?

How does gravity and air resistance affect an objects motion?

What variables affect a trajectory?

How does gravity impact our lives?

What are the laws that govern motion and how do we apply them?



	Students will know…

1. To distinguish between a vector and a scalar quantity.

2. How to calculate net force and describe an object in equilibrium.

3. Describe tension force.

4. Unbalanced vs. balanced forces.

5. How to define projectile motion. 

6. To identify projectile motion based on its horizontal and vertical components. 

7. How to calculate the distance a projectile travels. 

8. To calculate how long it takes a projectile to reach the ground.

9. To determine the ideal angle at which to launch a projectile.
10. To analyze and explain circular motion.

11. How to calculate centripetal force.

12. To describe Newton’s Law of Universal Gravitation.

13. Describe an object’s center of gravity

14. How to define torque


	Students will be able to …

1. Identify scalar and vector quantities.

2. Apply vector concepts to physical situations involving forces, projectile motion and circular motion. 

3. Identify forces and sketch forces to determine net force.

4. Neglecting air resistance, identify a projectile as an object that has been launched and motion affected by gravity.

5. Analyze projectile motion by horizontal and vertical components.

6. Identify uniform circular motion. 

7. Identify centripetal force.

8. Explain Newton’s Law of Universal Gravitation.



	Stage 2-  Assessment Evidence

	Performance Tasks:

Task 1: 

You are an expert skydiver, who has been asked to write a short article for Skydiving® Magazine. You have been asked to explain how speed, velocity and acceleration are affected from the time that a person jumps out of a plane, to the time that they touch down on the ground. Contrast speed, velocity and acceleration by writing a brief description of each, highlighting how each is different from the next and providing examples.

Task 2: 

You are in the last car of the Green Lantern roller coaster at Six Flags Great Adventure. You are at the top of the first drop. You’re holding on tight waiting for what you are about to experience. You are in the last car of the roller coaster as it approaches the top of the first drop. It’s a 120m drop! Student will explain the forces they experience while on the ride as they go through the various drops and turns.

Task 3:

Your teacher brags that he/she can swing a bucket of water over his/her head without getting wet. It is your job to determine if this is possible by calculating the forces acting on the water in the bucket, the force of gravity and the centripetal force.
	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance

· Do Now’s



	Stage 3-  Learning Plan

	UNIT LENGTH:  8 days

· Textbook reading comprehension activities.

· Teacher Demo’s

· Exploring Forces Activity

· Projectile Motion Concept Development in Groups

· Phet Projectile Simulator

· Phet Circular Motion Simulator – Ladybug Revolution

· Inverse Square Law Lab


ACADEMIC VOCABULARY:

Vector

Scalar

Force 

Mass

Acceleration

Net Force

Mechanical Equilibrium

Equilibrium Rule

Static Equilibrium
Support Force

Resultant

Projectile

Components

Resolution

Law of Universal Gravitation

Inverse-square Law

Universal Gravitation Constant

Rotational speed

Centripetal force

Axis

Rotation

Revolution

Torque

Center of gravity

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards

Representation: Concept map, graphic organizers

Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism 

Movement Expressiveness

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills. 

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
15-20 screencast lectures students can watch on their laptops

CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT III- Momentum and Energy 

	Title:  Momentum and Energy

	Subject/Course:  Physics


	Topic:  Conservation Laws

	Grade:  10-12

	Designer:

R. Schmidt 

S. Powers



	

	Stage 1-  Desired Results

	Established Goals:  

NJSLS

HS.PS3 – Energy

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative position of particles (objects).

HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.

Science and Engineering Practices: 

· Developing and using models - Develop and use a model based on evidence to illustrate the relationships between systems or between components of a system.

· Use mathematics and computational thinking - Create a computational model or simulation of a phenomenon, designed device, process, or system.

· Constructing explanations and designing solutions - Design, evaluate, and/or refine a solution to a complex real-world problem, based on scientific knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations.

Cross-Cutting Concepts:

· Systems and system models
· Energy and matter
Interdisciplinary Standards:

ELA/Literacy – 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS3-4)

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS3-3), (HS-PS3-4),(HS-PS3-5) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS3-4),(HS-PS3-5) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS3-4),(HS-PS3-5)

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS3-1),(HS-PS3-2),(HS-PS3-5) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS3-1),(HS-PS3-2),(HS-PS3-3),(HS-PS3-4),(HS-PS3-5) 

MP.4 Model with mathematics. (HS-PS3-1),(HS-PS3-2),(HS-PS3-3),(HS-PS3-4),(HS-PS3-5) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS3-1),(HS-PS3-3) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS3-1),(HS-PS3-3) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS3-1),(HS-PS3-3)



	Understandings:

Energy exists in dozens of different forms and can be converted from one form to another without any net loss or gain.

Mass is a form of nuclear potential energy (E=mc2).

All the energy around us has its origins in nuclear potential energy.  So trees, cars, people, geothermal, hydroelectric, wind, and radiant energies all started out as nuclear energy.

When humans use energy, what goes in (the Calories we “eat”) must be transferred to other objects when work is done on them, be converted to heat, or become stored (weight gain).

When a person exercises to lose weight, the weight is not converted into energy but rather is exhaled in the form of carbon dioxide! 
	Essential Questions:
Why is it difficult to define the concept “energy?”

If energy cannot be created or destroyed, why are we concerned about “wasting energy?”

Why is nuclear energy “the mother” of all other forms of energy?

When energy is transformed, what is the most common “final form” and why is this significant?

What is the relationship between matter and energy?

To what extent can matter and energy be transformed or transferred?

	Students will know…

· How to define momentum, give the units of momentum?
· Define impulse, and relate it to momentum.

· The law of conservation of momentum and give examples which illustrate how the law applies.

· The difference between an elastic collision and an inelastic collision.

· How to determine the amount of work done, given the force and the distance moved?
· How to determine the amount of power required, given the work and the time?
· How to define work in terms of energy?
· How the kinetic energy of an object depends upon the speed of the object?
· The law of conservation of energy.

· That nuclear reactions can convert mass into energy.

· The difference between nuclear fusion and nuclear fission.


	Students will be able to …

· give examples of how both the size of the force and the length of the time interval affect the change in momentum.

· explain why we “follow through” when trying to hit a home run.

· explain why impulses are greater when an object bounces than when the same object simply comes to a complete stop.

· give an example of how the vector nature of momentum affects the law of conservation of momentum.

· distinguish among mechanical energy, potential energy, and kinetic energy.

· Explain why we are told to conserve energy even though energy cannot be created or destroyed.

· Trace the origin of the energy in crude oil, coal, food items, and humans back to the sun.

· give examples of situations in which (a) the gravitational potential energy changes and (b) it does not (even though something is moved).



	Stage 2-  Assessment Evidence

	Performance Tasks:

Task 1:

In the lab and in small groups, students examine common objects whose use involves one or more forms of energy.  Students identify these forms of energy and create a flow chart that maps out the energy transformations. 

Task 2:

Compare and contrast the energy of a car driving down the road to a student walking down a sidewalk.  

Task 3:

Write a 500-word essay explaining the meaning of the following statement, including examples to illustrate your points:  All energy is born from nuclear energy and goes to the grave as thermal energy.


	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance

· Do Now’s



	Stage 3-  Learning Plan

	UNIT LENGTH:  

12 Blocks

· Textbook reading and questions – must respond with textual evidence.

· Demonstration(s)—the egg and the sheet; the cart and the dart gun.

· Experiment—Changes in momentum..

· Demonstration(s)—collisions on an air track; Newton’s cradle; recoil—the soap bottle cannon.

· Group Activity.  Concept Development Worksheet 7-1, momentum..

· Experiment—Start Lab Activity—identifying energy transformations, part 1.

· Demonstration(s)—the penguin ride.

· Experiment—Finish Lab Activity—identifying energy transformations, part 2..

· Demonstration(s)—Work on a book to PE to KE to heat; energy of a pendulum.

· Group Activity.  Concept Development Worksheet 8-2.

· Laser Disk—The author demonstrates/reviews concepts




ACADEMIC VOCABULARY:

Momentum

Impulse

Law of conservation of momentum

Elastic collision

Inelastic collision

Matter

Work

Joule

Power

Watt

Energy

Mechanical energy

Potential energy

Kinetic energy

Work-energy theorem

Law of conservation of energy

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards

Representation: Concept map, graphic organizers

Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism: Research famous scientists in the field of physics and their contribution to conservation laws

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills. Flocabulary.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

· True/False cards

TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
15-20 screencast lectures students can watch on their laptops

CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT V- Waves and Sound

	Title:  Waves and Sound  

	      Subject/Course:  Physics


	Topic:  Wave Energy

	Grade:  10-12

	Designer:

R. Schmidt 

S. Powers



	

	Stage 1-  Desired Results

	Established Goals:  

NJSLS:

HS.PS4 – Waves and Their Applications to Technologies

HS-PS4-1. Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves traveling in various media. 

HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of information. 

HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a wave model or a particle model, and that for some situations one model is more useful than the other. 

HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of electromagnetic radiation have when absorbed by matter. 

HS-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.
Science and Engineering Practices: 

· Asking questions and defining problems - Evaluate questions that challenge the premise(s) of an argument, the interpretation of a data set, or the suitability of a design.

· Use mathematics and computational thinking - Use mathematical representations of phenomena or design solutions to describe and/or support claims and/or explanations.

· Engaging in argument from evidence - Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments.

· Obtaining, evaluating and communicating information - Evaluate the validity and reliability of multiple claims that appear in scientific and technical texts or media reports, verifying the data when possible. Communicate technical information or ideas (e.g. about phenomena and/or the process of development and the design and performance of a proposed process or system) in multiple formats (including orally, graphically, textually, and mathematically).

Cross-Cutting Concepts:

· Systems and system models
· Cause and effect
· Stability and change
Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4) 

RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-PS4-1),(HS-PS4-4) 

RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources of information. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS4-5) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS4-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS4-1),(HS-PS4-3) 

MP.4 Model with mathematics. (HS-PS4-1) HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of its context. (HS-PS4-1),(HS-PS4-3) 

HSA-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS4-1),(HS-PS4- 3) 

HSA.CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS4-1),(HS-PS4-3)


	Understandings:

1. Waves are propagating disturbances that transport energy without requiring that the medium travel along with the wave.

2. Waves can be described in terms of wavelength, frequency, period, speed, and amplitude.

3. The speed of a wave can be calculated by multiplying the wavelength times the frequency.

4. The frequency of vibration of a wave source is the same as the frequency of the resulting wave.

5. Electromagnetic waves do not require a medium whereas mechanical waves do.

6. Standing waves on the strings of musical instruments produce the musical notes we hear.

7. Police radar uses the Doppler effect to measure the speed of a car.

8. A sonic boom is the result of constructive wave interference which occurs when an object travels faster than the speed of sound.


	Essential Questions:
1. What advantage is there to transporting energy via waves as compared to matter?  What advantage is there to transporting energy via matter as compared to waves?

2. How would your life be affected if suddenly you could hear infrasound and ultrasound?

3. What evidence do we have that sound is a wave?

4. If I showed you a musical instrument from another culture that you have never seen or heard, what feature of the instrument would you use to predict the frequency range of the instrument and the number of notes the instrument can play?

5. How does the red-shift of star light give credibility to the “Big Bang Theory” of the creation of the universe?

6. Of “constructive interference” or “destructive interference” which one is more significant at explaining wave phenomena that are important to you as a person.  Justify your answer with specific examples.

	Students will know…

· How to describe the relation between frequency and period of a wave?
· What it is that travels when a wave moves outward from a vibrating source.

· What affects the speed of a wave.

· The difference between a transverse wave and a longitudinal wave.

· The conditions for a bow wave to occur.

· The conditions for a sonic boom to be heard.

· What happens to air when sound moves through it?
· The factors that affect the speed of sound.

· The difference between a subjective concept like pitch, and an objective concept like frequency.

· Several examples of forced vibration.

· The conditions for resonance.

· What it means when beats are heard from two sound sources.


	Students will be able to …

· Relate a drawing of a sine curve to the crest, trough, amplitude, and length of a wave.

· Describe the relation between frequency and period of a wave.

· Cite examples that illustrate that the speed of sound is substantially less than the speed of light.

· Distinguish between constructive and destructive interference.

· Define a standing wave and explain how it occurs.

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

Relate the pitch of a sound to frequency.

· Compare the transmission of sound through air with transmission through solids, liquids, and a vacuum.

· Use the concept of resonance to explain how a human voice can shatter a glass.

· Explain how piano tuners use the concept of beats to tune a piano.

· Describe anti-noise technology and give several examples of where this new technology can be applied.



	Stage 2-  Assessment Evidence

	Performance Tasks:

1. Design an experiment that can measure the speed of sound in air to within 10% of the accepted value.

2. Build a musical instrument (not percussion) that can produce at least 8 different frequencies.  Be prepared to play your instrument in class and discuss reasons for your design.  Or…  Draw plans for building the instrument and write instructions for building and playing the instrument. 


	· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance

· Do Now’s



	Stage 3-  Learning Plan

	UNIT LENGTH:  2 weeks

· Demonstration(s)—Using a pendulum, illustrate the concept of amplitude, frequency, and period; use a slinky to demonstrate transverse and longitudinal waves.

· Experiment—Students begin the experiment “slinky waves.”

· Demonstration(s)—Wave interference on a slinky, standing waves on a slinky.

· Film Loop:  formation of shock waves in a ripple tank.

· Demonstration(s)—Doppler Effect on record; nerf ball Doppler demonstrator.

· Group Activity.  Concept Development Worksheet 25-1.

· Laser Disk—The author demonstrates/reviews concepts

· Students answer questions from the chapter 25 review.

· Demonstration(s)—Sound sources (pool hose; tuning fork, bell, buzzer, speaker, test tube); dog whistle; anatomy of a speaker; audio-generator and speaker; speaker and battery, the bells of Notre Dame.

· (Optional) Hand’s-on group activity:  Constructing a String Telephone.

· Demonstration(s)--Air horns, tuning forks, strings, bells, speakers; anatomy of a record player; how sound is stored on a phonograph record; paper cone speaker.

· Group Activity.  Concept Development Worksheet 26-1.

· Demonstration(s)—sympathetic tuning forks, beats, anti-noise head phones.

· Laser Disk—the Tacoma Narrows Bridge; the author demonstrates/reviews concepts.

· Laser light Show




ACADEMIC VOCABULARY:

Vibration

Wave

Period

Simple harmonic motion

Crest 

Trough

Amplitude

Wavelength

Frequency

Hertz

Transverse wave

Longitudinal wave

Interference pattern

Constructive interference

Destructive interference

Out of phase

In phase

Standing wave

Node

Antinodes

Doppler effect

Blue shift

Red shift

Bow wave

Shock wave

Sonic boom

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards

Representation: Concept map, graphic organizers

Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Use cooperative learning especially for material new to the students

Assign independent work after students are familiar with concept

Use role-playing strategies

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills. Flocabulary.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

· True/False cards

TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
15-20 screencast lectures students can watch on their laptops

CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
