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Course Title:  Applied Physics
Grade Level(s):  11th, 12th 

Text:  Eisenkraft, Arthur, Active Physics: Sports. Armonk, New York: It’s About Time, Inc, 1998.

Eisenkraft, Arthur, Active Physics: Transportation. Armonk, New York: It’s About Time, Inc, 2000.

Course Description

This is an inquiry-based course designed to give students a basic understanding of physics and physical sciences by applying them to the real world.  Students learn how science works by doing it.  Topics include: Kinematics and Dynamics (Motion in one and two dimensions and Projectiles), Energy, Momentum and Impulse.

Every activity starts with students stating what they already know and sharing this knowledge with the class.  Next, students participate in a hands-on group activity where they are forced, by frequent questions, to develop an explanation of the physical principles involved.  Finally, students are given an opportunity to reinforce concepts by coming up with additional applications and written summaries.
Essential Questions

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

· What is a force?

· How are the forces acting on an object related to its motion?

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

· How is energy transferred between two objects and converted into different forms?

· How can a trend be predicted from a graphical representation of data?

Competencies

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

· 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.

· Describe sources and forms of energy and explain their transformations.

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

· Using conservation of momentum, calculate the changes in an object’s velocity.

· Describe how impulses can change an object’s motion and the effects this can have on the object.

· Describe how the center of mass can determine an object’s motion.
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	Course Syllabus (pg 1)



	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Linear Motion

· Speed

· Average Speed, Instantaneous Speed 

· Measurement in Physics
	10 days
	Not applicable
	3.2.P.B1

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Trend Analysis

· Best fit Lines
	5 days
	     
	CC.2.4.HS.B2

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Graphing Speed

· Distance v. Time

· Speed v. Time

· Motion 
	7 days
	     
	3.2.P.B1

3.2.P.B2

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Acceleration

· Accelerometer

· A=(v/(t
	10 days
	     
	3.2.P.B1

3.2.10.B1

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Projectile Motion
	7 days
	     
	3.2.P.B1

3.2.P.B7

3.2.P.B1

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

CC.3.6.11-12. A.,B

	Energy

· Kinetic Energy

· Potential Gravitational Energy

· Potential Elastic Energy

· Conservation of Energy
	8 days
	     
	3.2.10.B2

3.2.P.B7

3.2.P.B1

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

CC.3.6.11-12. A.,B

	Newton’s Laws of Motion

· 1st Law

· Inertia

· Seat Belts

Newton’s 2nd Law

Newton’s 3rd Law
	12 days 
	
	3.2.10.B1

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B

	Pressure
	7 days
	
	3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B

	Momentum

Conservation of Momentum 
	7 days
	
	3.2.10.B1

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Impulse

Impulse equals change in momentum
	15 days
	
	3.2.10.B1

3.2.P.B7
3.2.P.B1

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

CC.3.6.11-12. A.,B



	Center of Mass
	5 days
	
	3.2.P.B1

3.2.P.B7
3.2.P.B1

3.2.P.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.

	Linear Motion

The student will be able to:
Identify proper frames of reference.

Describe how frames of reference are used to measure motion.

Identify appropriate SI units for measuring distance, time and speed.

Compose an operational definition of speed of a student.

Compare and contrast average speed and instantaneous speeds.

Classify common ways of measuring speed as either average or instantaneous.

Distinguish between average and constant speeds.

Distinguish between top, average and final speeds in a race.
Measure top, average, and finishing speeds with a technique the visually records motion.

Predict the spark timer tapes created by various motions.


	K

AP

K

AP

AP

M

M

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.P.A7
CC.3.5.11-12.D

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· Tape measure

· Stopwatches

· Practice and Review Worksheets

· Calculators

· Spark timer & tape



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Simple 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.

	Trend Analysis

The student will be able to:
Calculate the average speed of a runner.

Express average speed as a function time and distance In a simple graph.

Draw a best-fit trend line of a set of data points on a graph.

Interpolate and extrapolate missing data points based of a trend line.

Calculate time interval when given average speed and distance.

Compare the current rate of improvements in men’s and women’s world records.

Infer statistical reasons for the continued improvements in world records.


	     
AP

M

AP

AP

AP

AP

AW


	· 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
CC.2.4.HS.B2

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

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· Graph paper

· Rulers

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Statistical analysis, best fit line
· Mathematics – Simple algebra to describe physical phenomena 
· History – Amateur status in track and field
· Global – Improvement gained by inclusive society
· 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.

	Graphing Speed

The student will be able to:
Interpret distance vs. time graphs.

Estimate the speed of an object using slopes of distance vs. time graph.

Estimate the change in speed of an object using distance vs. time graphs.

Interpret speed vs. time graphs.

Estimate the change in speed of an object using distance vs. time graphs.

Identify proper frames of reference.

Describe how frames of reference are used to measure motion.

Employ an ultrasonic motion detector to create a distance vs. time graph.

Distinguish between constant and accelerated speeds on distance vs. time graphs.

Predict the distance vs. time graph for various motions.


	M

AP

AP

M

AP

K

K

AF

K

R


	· 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
CC.3.5.11-12.D

CC.3.6.11-12. A.,B


	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Ultrasonic motion detector

· Practice and Review Worksheets

· Internet resources

· Computers

· Usain Bolt World Record Video

· Rulers
· Graph paper
· Calculators



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Slope of line 
· Mathematics – Simple 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.

	Acceleration

The student will be able to:
Identify changes in motion that produce acceleration.

Employ an accelerometer to indicate magnitude and direction of acceleration.

Predict the behavior of an accelerometer undergoing various motions.

Describe examples of constant acceleration. 

Calculate the acceleration of an object.

Identify acceleration as speeding up and slowing down.


	K

AF

M

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.P.B1

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

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· Accelerometer

· Calculators

· Practice and Review Worksheets

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Simple algebra to describe physical phenomena
· Writing – Provide written explanations of physical laws and formal lab reports.



Catasauqua Area School District



Course Title: Applied Physics









Grade Level: 11th, 12th 

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Projectile Motion

The student will be able to:
Identify the assumptions made to study projectile motion.

Compare the time in the air for projectiles with differing horizontal speeds.

Identify horizontal and vertical motions of a projectile.

Recognize the horizontal and vertical motions of a projectile are independent.

Describe the path of a projectile.

Measure the acceleration of gravity with an ultrasonic motion detector.

Calculate the distance a projectile falls vertically and the distance it moves horizontally in a given time.

Predict and verify the trajectory of a projectile on the board. 

Describe the effect of angle, launch height, and speed on the range of projectiles.


	K

AP

K

K

AF

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.P.B1

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

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Ultrasonic motion detector

· Practice and Review Worksheets

· Internet resources

· Computer simulation

· Calculators

· Weight & String

· Penny

· Randy Barnes shot put Video



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Simple algebra to describe physical phenomena
· History – Historical context of 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.

	Energy

The student will be able to:
Relate object’s kinetic energy to its mass and speed.

Relate object’s potential gravitational energy to its mass, height, and the acceleration of gravity.

Relate object’s potential spring energy to its spring constant and stretch.

Give examples of the difference forms of energy.

Describe conversions of energy from one form to another.

State and apply the Law of Conversation of Energy.

Recognize the two sources of energy here on earth.


	AP

AP

AP

AP

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


	Not applicable
	3.2.P.B2

3.2.12.B2

3.2.10.B2

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

CC.3.6.11-12. A.,B


	Resources/Materials

	· Textbook

· Wooden ruler/ spring

· Sergi Bubka pole vault video

· Practice and Review Worksheets

· Ball bearing

· Whiteboards

· Calculators

· Penny

· Meter stick



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Simple algebra to describe physical phenomena
· History – Historical development of pole vault
· 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.

	Newton’s Laws of Motion

The student will be able to:
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

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.

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.
	AP
K

AP

M

M

K

K

K

K

K

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.P.B6

3.2.P.B7

3.2.10.B1
CC.3.5.11-12.D

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Seat belt mechanism 

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Skateboards

· Dynamics cart

· Clay crash test dummy

· Scales



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Simple algebra to describe physical phenomena
· History – Historical context of Galileo’s and Newton’s discoveries, Implication to modern world
· 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.

	Pressure

The student will be able to:
Describe and calculate pressure.

Identify appropriate SI units for measuring pressure.

Apply concepts of pressure many everyday phenomena.

Compare the effectiveness of wide and narrow seat belts.  

Relate pressure to the contact area and force.


	K, AP

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


	Not applicable
	3.2.P.B7
CC.3.5.11-12.D

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Dynamic cart

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Clay crash test dummies



	Interdisciplinary Relationships & 21st Century Skills

	· Mathematics – Simple algebra to describe physical phenomena
· History – Historical context of Pascal’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 and Conservation of 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.

Calculate the momentum of an object.

State the Law of Conservation of Momentum.

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


	AP

AP

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
	3.2.10.B1

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

CC.3.6.11-12. A.,B

	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Bowling & bocce balls

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Ultrasonic Motion Detector

· Ramps



	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.

	Impulse and F(t=m(v

The student will be able to:
Define impulse.

Calculate the impulse one object exerts on another.

Describe how impulse affects changes in momentum.

Explain how different forces and time can exert the same impulse on an object.

Illustrate with examples of safety devices that vary the amount of force without changing the impulse.


	K

AP

K

M

R
	· 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

3.2.10.B7

3.2.P.B1 CC.3.5.11-12.D

CC.3.6.11-12. A.,B


	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Barbie dolls

· Practice and Review Worksheets

· Internet resources

· Computers

· Calculators

· Force gauge



	Interdisciplinary Relationships & 21st Century Skills

	· Technology – Computer based data collection and analysis
· Mathematics – Simple 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.

	Center of Mass

The student will be able to:
Describe the center of mass.

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

Predict the center of mass of a regular solid.

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

Predict if an object will topple.

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

	K

AF

M

AP

M

R

· 
	· 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 CC.3.5.11-12.D

CC.3.6.11-12. A.,B


	Resources/Materials

	· Textbook

· LabPro & Vernier Software

· Calculators
· Practice and Review Worksheets

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· History – Development of high jump technique
· Writing – Provide written explanations of physical laws and formal lab reports.
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