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SECTION I - Course Information



STATEMENT OF PHILOSOPHY

The objectives of the Science Department are:

1. To acquaint students with the presently accepted theories and laws of the
universe and the methods used to develop and test new theories and laws.

2. To help students acquire skills in making accurate observations, assembling
and evaluating facts and reaching conclusions.

3. To help students develop an understanding and appreciation of the role of
science in humankind's attempts to relate to the universe.

4. To help students appreciate the role they can and should play in protecting and
improving their environment.

5. To help students appreciate how their lives are enhanced by future scientific
endeavor.



PROGRAM GOALS

Objectives:
1. To demonstrate that physics is deeply rooted in scientific inquiry.

2. To connect this scientific inquiry, which allows students to explain and predict
natural phenomena, to current physics principles and theories.

3. To describe and express these principles and theories with mathematics.

4. To help students see the critical relationship of one natural phenomenon to
another.

5. To provide knowledge of the structure and mathematical descriptions of forces,
energy, waves, and electricity.



OVERVIEW

300 PHYSICS 1

GRADES 11 & 12

2 SEMESTERS

1/2 CREDIT EACH SEMESTER

Prerequisite: A grade of at least B- in Algebra 1 and Geometry and be taking, or have
taken, Algebra 2.
Objectives:

1. To acquaint students with the laws and theories of physics, with the purpose of
sharing with them the tools with which to study the manner in which the world
behaves;

2. To transform students into problem solvers; not only mathematically, but in the
laboratory as well.

3. To focus on a conceptual understanding of physics with a secondary emphasis on
computation.

4. To foster in students a commitment to become scientific thinkers who are able to
ask thought provoking questions, and engage in the pursuit of answers to these
questions.

Description: The course includes concepts of motion, momentum, energy relationships,
thermodynamics, properties of matter, sound, light, electricity, and magnetism.

Expectations: Students will be expected to complete frequent homework assignments as
well as written lab reports. They will be asked to apply their conceptual understanding in
the solution of mathematical problems and will also be asked to problem-solve through
experimentation.



ESSENTIAL QUESTIONS

1. How is science as a discipline defined by its process?

2. How does an individual observe, record, analyze, interpret, make predictions and
form conclusions based upon their observations?

3. How can we describe an object’s motion?

4. What causes an object’s change in motion?

5. Why is the duration that forces act upon objects important?
6. How are vibrations and waves relevant in our everyday lives?
7. What is the relationship between temperature and heat?

8. How does heat occur in our world?

9. What role does moving electric charge have in our society?



PROCESS SKILLS

Reading (Decoding)

Reading (Comprehending)
Reading (Analyzing)

Reading (Appreciating)

Writing and Language Mechanics
Speaking

Listening

Viewing

Studying

Reasoning and Reflecting

Using Learning Resources and Technology
Working Independently and Collaboratively
Maintaining Physical Fitness
Inventing

Designing

Creating

Performing

Quantifying

Understanding Number Operations
Using and Creating Formulas
Problem Solving

Graphing

Applying Probability and Statistics
Applying Scientific Method
Inquiry (critical questioning)



STUDENT PERFORMANCE SUMMARY

Given Position and Velocity versus time graphs write a story that explains
the motion that is shown.

Find the initial velocity of a car skidding to a stop.

Determine if objects of different masses experience the same acceleration
due to gravity.

Does the winner of a tug of war pull harder than the loser? Answer by
conducting a real tug of war using force sensors.

Investigate if momentum and Kinetic Energy are conserved in various types
of collisions.

Design a device (using only copy paper and masking tape) that will safely
drop an egg from the staircase on the 2" floor to the 1% floor.

Design and carry out an experiment testing Hooke's Law that describes the
relationship between the force applied to a spring and its elongation.

Debate which application of waves in our world has had the greatest impact
on our society.

Determine the specific heat capacity of an unknown metal.
Predict the rate of cooling of a container based on its color.

Using Snell's Law determine if a sample of Corn Syrup meets Federal
Standards.

Explain the formation of single and double rainbows.

Design a 25Q circuit using only 10€ resistors.
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GRADING GUIDELINES

Expectations of Students

Homework 100% of all assignments
Laboratory 100% of all assignments
Tests All tests taken/made up
Quizzes All quizzes taken/made up

1* Quarter Grade
2" Quarter Grade
Mid-Year Exam

3" Quarter Grade
4™ Quarter Grade
Final Exam

% of Report Card Grade

10%-25%
20%-30%
30%-55%

15%-50%

40% of 1*' semester grade
40% of 1*' semester grade
20% of 1*' semester grade

40% of 2" semester grade
40% of 2" semester grade
20% of 2" semester grade

11



SECTION II — Units of Study
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SUMMARY OF UNITS

Unit Title Duration (Days)
Semester 1
Unit 1 | The Science of Physics 6 Days
Unit 2 | One Dimensional Motion 11 Days
Unit 3 | Vectors and Two Dimensional Motion 12 Days
Unit4 | Newton’s Laws of Motion 13 Days
Unit 5 | Work and Energy 13 Days
Unit 6 | Momentum and Collisions 10 Days
Unit 7 | Circular Motion and Gravitation 7 Days
Total Days | 72 Days
Semester 2
Unit § | Mechanical Waves 10 Days
Unit 9 | Sound 12 Days
Unit 10 | Light and Reflection 13 Days
Unit 11 | Refraction 12 Days
Unit 12 | Static Electricity 13 Days
Unit 13 | Electric Current and Circuits 12 Days
Total Days | 72 Days

13




UNIT 1: The Science of Physics
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UNIT 1: The Science of Physics

Essential Question 1: What is Physics?
Essential Question 2: What is the Language of Physics?

Essential Question 3: How can we use graphs of data to make relevant conclusions?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL

3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:

UCP 1: Systems, order, and organization

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

15



CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Demonstrate an understanding of basic SI units, SI prefixes, and the quantities they describe.
Demonstrate the ability to convert measurements into scientific notation.

Demonstrate the ability to perform order-of-magnitude calculations.

Demonstrate the ability to use significant figures in measurements and calculations.
Identify activities and fields that involve the major areas within physics.

Developing an Interpretation:

Describe the processes of the scientific method.

Describe the role of models and diagrams in physics.

Distinguish between accuracy and precision.

Distinguish between conventions for abbreviating units and quantities.

Making Connections:

Apply the process of dimensional analysis to check the validity of equations and models

Taking a Critical Stance:

Synthesize data in tables and graphs to create equations that explain these relationships.
Analyze graphs to discover relationships between physics quantities

VOCABULARY

model significant figures
hypothesis system

controlled experiment dependent variable
accuracy independent variable
precision

ACTIVITIES

LAB: Domino Lab Objective: Unit EQ #2 and #3

Circumference of a Circle

16


file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20300/Ch%201%20Measurment/LAB%20-%20Domino.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/02%20Circumference%20Diameter.doc

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System



UNIT 2: One Dimensional Motion
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UNIT 2: Motion in One Dimension

Essential Question 1: What are displacement, velocity and acceleration?
Essential Question 2: How are displacement, velocity and acceleration related?

Essential Question 3: How is freefall related to displacement, velocity and acceleration?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT1: Newton's laws predict the motion of most objects

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

19



CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Identify the fundamental quantities of mechanics — distance, time, and mass.
Define the quantities of position, displacement, speed, velocity, and acceleration
Identify the three specific ways that an object can accelerate

Define the state of free fall and the value of the acceleration due to gravity
Demonstrate the ability to convert from English system to the SI system of units

Developing an Interpretation:

Describe motion in terms of frame of reference, displacement, time and velocity
Calculate the displacement of an object traveling at a known velocity for a specific time
interval

Construct graphs of position vs. time for the motion of objects

Construct graphs of velocity vs. time for the motion of objects

Describe motion in terms of accelerations.

Solve kinematics equations for displacement, time, or velocity under conditions of constant
acceleration.

Relate the motion of a freely falling body to motion with constant acceleration.

Solve kinematics equations for displacement, velocity, and time at various points in the
motion of a freely falling object.

Making Connections:

Apply knowledge of displacement, velocity, and acceleration to real life situations such
as walking, traveling in a car, and on high speed trains.

Recognize that the slope of a displacement vs. time graph is velocity

Recognize that the slope of a velocity vs. time graph is acceleration

Recognize that the area under a velocity vs. time graph is displacement

Create velocity vs. time graphs from given displacement vs. time graphs

Create acceleration vs. time graphs from given velocity vs. time graphs

Create displacement vs. time graphs from given velocity vs. time graphs

Taking a Critical Stance:

Compare and contrast graphical representations of accelerated and non accelerated motions
Compare and contrast the motion of different objects in freefall

20



OCABULARY

Frame of Reference
Displacement
Average velocity
Instantaneous velocity
Acceleration

Free fall

Distance

ACTIVITIES

LAB: Position and Time Graph
Velocity and Time Graph
Average Speed
Motorized Cart
Velocity Acceleration
Graph PVA Fan Cart

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

Given Position and Velocity
versus time graphs write a story
that explains the motion that is
shown.

Find the initial velocity of a car
skidding to a stop.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and

Winston
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/04A%20Position%20and%20Time%20Graph.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/04B%20Velocity%20and%20Time%20Graph.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/05%20Average%20Speed.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/06%20Motorized%20Cart.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/07%20Velocity_Acceleration.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/08%20Graph%20PVA%20Fan%20Cart.doc

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS
MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System

22



UNIT 3: Two-Dimensional Motion and Vectors
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UNIT 3: Two-Dimensional Motion and Vectors

Essential Question 1: What are vectors and their operations?
Essential Question 2: How do we describe projectile motion?

Essential Question 3: What is relative motion?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL

3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT1: Newton's laws predict the motion of most objects

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry

24



CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Define vector and scalar quantities

Define vector components

Identify appropriate coordinate systems for solving problems with vectors.

Classify all of the two-dimensional projectiles into one of three specific categories
(horizontal shots, angled shots on level ground, and angled shots with a height differential)

Developing an Interpretation:

Add and subtract vectors by using the graphical method.

Add and subtract vectors by using the mathematical method.

Multiply and divide vectors by scalars.

Calculate the magnitude and direction of a resultant vector using right triangle trigonometry.
Calculate the components of vectors using right triangle trigonometry.

Add vectors that are not perpendicular.

Relate the two dimensional motion of a projectile to the sum of the horizontal motion plus
the vertical motion

Describe the path of a projectile as a parabola.

Describe situations in terms of frame of reference and relative velocities

Distinguish between the possible factors that actually affect the range of a projectile.

Making Connections:

Recognize real life examples of projectile motion.
Apply the kinematics equations to solve problems involving projectile motion.
Apply knowledge of vectors to solve problems involving projectile motion.

Taking a Critical Stance:

Predict where a projectile will land when given its initial velocity, launch angle, and height
in the air.

Analyze satellites in orbit around earth through the lens of projectiles.

Evaluate what characteristics of projectile motion will change when air resistance is NOT
ignored

25



VOCABULARY

Scalar

Vector

Resultant

Component of a vector
Projectile motion
Range

Satellite

ACTIVITIES

LAB: Adding forces
Concurrent Forces
Comparison of Time of Flight
Falling Ball
Free Fall
Projectile Motion |
Projectile Motion 11

PERFORMANCE ASSESSMENT

Tests Determine if objects of different

gulzzes . masses experience the same
omewor . :

Lab Reports acceleration due to gravity

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS
Projectile Motion Software

26


file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20Equipment%20Manuals/Introductory%20Mechanics%20system/Introductory%20Mechanics%20System%20Manual.pdf
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20Equipment%20Manuals/Introductory%20Mechanics%20system/Introductory%20Mechanics%20System%20Manual.pdf
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20300/Ch%203%20Projectile%20Motion/Labs/Flight%20Time%20Comparsions.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/11%20Falling%20Ball.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/12%20Free%20Fall%20Fence.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/13A%20Proj%20Motion%201.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/13B%20Proj%20Motion%202.doc

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite

Tablet PC and Projection System

Projectile Motion Simulation

(http://galileo.phys.virginia.edu/classes/109N/more_stuff/ Applets/ProjectileMotion/jarap

plet.html)

27



UNIT 4: Forces and the Laws of Motion
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Unit 4: Forces and the Laws of Motion

Essential Question 1: How do forces affect the motion of an object?
Essential Question 2: What are the Basic Laws of Motion?
Essential Question 3: How forces can be used to predict the motion of objects?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS
1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.
SOCIAL

3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT1: Newton's laws predict the motion of most objects

List National Standards addressed:

UCP 1 Systems, order, and organization

UCP 2 Evidence, models, and explanation
UCP 3 Change, consistency, and measurements
SAI'1 Abilities to do scientific inquiry

SAI 2 Understanding about scientific inquiry
ST1 Abilities of Technological design

ST 2 Understanding Science and Technology
HNS 1 Science as a human Endeavor

HNS 2 Nature of Science

HNS 3 History of Science

SPSP 1 Personal Health

SPSP 3 Natural Hazards

SPSP 4 Risks and Benefits

SPSP 5 Science and Technology in Society

PS 4a F=ma

PS 4b Universal force of Gravity

PS 4d Electrical force of Attraction/Repulsion
HNS 1 Science as a human endeavor

HNS 2 Nature of science

HNS 3 History of science

29




CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Demonstrate an understanding that all forces exist because of the interaction of two systems.
Define net force and equilibrium.

Determine that an object that is not being subjected to a net force will continue to move at a
constant speed in a straight line.

Determine the acceleration of an object is directly related to the net force on it, and inversely
related to the object’s mass.

Define inertia.

Identify that the mass of an object is the measure of its inertia

Define weight, tension, and normal force

Define friction, both conceptually and mathematically.

Identify the two different types of friction

Developing an Interpretation:

Relate the force of one object on a second object to the force of the second object on the first
Describe how these “action/reaction” forces are equal and opposite, but the NEVER cancel
out.

Classify different forces as “action/reaction” pairs.

Construct free-body diagrams by correctly identifying all the forces on an object.

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

Determine the net external force on an object.

Calculate the force required to bring an object into equilibrium.

Describe an object’s acceleration in terms of its mass and the net force acting on it.
Determine if a system is in equilibrium by knowing its acceleration.

Explain the differences between mass and weight.

Calculate the direction and magnitude of normal forces.

Describe air resistance as a form of friction

Making Connections:

Apply knowledge of Newton’s Second Law to solve problems involving forces, mass,
accelerations, motion, and friction.

Apply knowledge of forces to make “smart”, real-life choices when forces come into
play

Recognize the need for use of the kinematics equations to solve problems involving
forces, mass, accelerations, motion, and friction.

30



Taking a Critical Stance:

Predict the direction and magnitude of the acceleration caused by a known net force.
Synthesize knowledge of forces to analyze real life engineering situations involving car
crashes and how to stay safe while driving.

VOCABULARY

force normal force

Inertia tension

net force static friction
equilibrium kinetic friction
weight coefficient of friction
ACTIVITIES

LAB: Newton’s First Law
Newton’s 2™ Law Mass
Newton’s 2™ Law Force
Newton’s 2™ Law PushPull
Newton’s 3™ Law
Friction Forces

PERFORMANCE ASSESSMENT

Tests Does the winner of a tug of war
Quizzes pull harder than the loser?
Homework

Answer by conducting a real tug

Lab Reports .
of war using force sensors.
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/14%20Newton's%201st%20Law.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/15A%20Newton's%202nd%20Mass.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/15B%20Newton's%202nd%20Force.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/16%20Newton's%202nd%20PushPull.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/17%20Newton's%203rd%20Law.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/20%20Friction%20Forces.doc

CAREER AWARENESS (where appropriate)

Engineer

Astronaut

Astronomer

Physicists

Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES
Materials as per lab procedures
INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System

32



UNIT 5: Work and Energy
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UNIT 5: Work and Energy

Essential Question 1: What is work?
Essential Question 2: How are work and energy related?

Essential Question 3: Is energy conserved and what are the forms that conserved energy
can take?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT 2: The laws of conservation of energy and momentum provide a way to predict and
describe the movement of objects.

List National Standards addressed:

UCP 1 Systems, order, and organization

UCP 2 Evidence, models, and explanation
UCP 3 Change, consistency, and measurements
UPC 5 Form and Function

SAI'1 Abilities to do scientific inquiry

SAI 2 Understanding about scientific inquiry
HNS 1 Science as a human Endeavor

HNS 3 History of science

SPSP 5 Science and Technology in Society
ST1 Abilities of Technological design

ST 2 Understanding Science and Technology
PS Sa Total Energy of the Universe is Constant
PS 5b Forms of Energy

34




CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Define work by relating it to force and displacement.

Identify where work is being performed in a variety of situations.

Define power by relating it to work and time.

Demonstrate an understanding that energy cannot be created or destroyed, but only changed
from one form to another.

Identify the factors that affect an object’s kinetic energy.

Identify the factors that affect an object’s potential energy.

Demonstrate an understanding of simple machines.

Developing an Interpretation:

Recognize the difference between the scientific and ordinary definitions of work.
Calculate the net work done when many forces are applied to an object.
Calculate kinetic and potential energy for an object.

Classify different types of potential energy.

Explain situations in which conservation of mechanical energy is valid.

Solve problems using conservation of mechanical energy.

Explain the effect of machines on work and power.

Calculate efficiency of simple machines

Making Connections:

Apply the work—kinetic energy theorem to solve problems.

Recognize that energy is associated with heat, light, electricity, mechanical motion, sound,
and the nature of chemicals.

Recognize the forms that conserved energy can take.

Recognize that energy is transferred in many ways.

Apply knowledge of work to explain the usefulness of simple machines

Taking a Critical Stance:

Synthesize knowledge of the conservation of energy towards the designs of roller coasters.
Evaluate if they are actually doing work when they complete daily tasks.

Evaluate which simple machines are effective in specific situations in everyday life.
Compare and contrast mechanical and non-mechanical energy and their relation to current
energy needs in society.
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VOCABULARY

Work

Kinetic energy

Work-energy Theorem
Potential Energy
Gravitational Potential energy
Elastic Potential energy
Spring Constant

Mechanical energy

Power

Simple Machines

ACTIVITIES

LAB: Discover GPE
ConserveEnergy-Falling Ball
GPE to KE

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

Design and carry out an
experiment testing Hooke's Law
that describes the relationship
between the force applied to a
spring and its elongation.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and

Winston
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/26%20Discover%20GPE.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/25%20ConserveEnergy-Ball.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/29%20GPE%20to%20KE.doc

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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UNIT 6: Momentum and Collisions
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UNIT 6: Momentum and Collisions

Essential Question 1: What is momentum?
Essential Question 2: Is Momentum always conserved?

Essential Question 3: How are Momentum, Energy and Motion Related?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT 2: The laws of conservation of energy and momentum provide a way to predict and
describe the movement of objects.

List National Standards addressed:

UCP 1 Systems, order, and organization

UCP 2 Evidence, models, and explanation
UCP 3 Change, consistency, and measurements
UPC 5 Form and Function

SAI'1 Abilities to do scientific inquiry

SAI 2 Understanding about scientific inquiry
HNS 1 Science as a human Endeavor

SPSP 1 Personal Health

SPSP 4 Risks and Benefits

SPSP 5 Science and Technology in Society
ST1 Abilities of Technological design

ST 2 Understanding Science and Technology
PS Sa Total Energy of the Universe is Constant
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Define momentum and impulse.

Identify examples of change in the momentum of an object.
State the law of conservation of momentum.

Identify the properties of elastic and inelastic collisions.

Developing an Interpretation:

Describe the momentum of the same object moving at different velocities.

Explain that impulses produce changes in momentum.

Explain why an object will bounce.

Describe the interaction between two objects in terms of the change in momentum of each
object.

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

Distinguish between elastic and inelastic collisions.

Calculate the changes in kinetic energy during perfectly inelastic collisions.

Calculate the final velocity of an object in perfectly inelastic and elastic collisions.

Making Connections:

Recognize the importance of impulse in the applications of many sports

Apply knowledge of impulses to understand how seat belts and airbags work in cars.
Create a device that utilizes momentum, impulse, and energy to prevent an egg from
breaking when it is dropped from the 2™ floor onto the ground.

Apply the knowledge of conservation of momentum to solve real world problems.
Recognize that momentum is a vector quantity.

Taking a Critical Stance:

Predict the final velocity of objects after collisions, given the initial velocities.

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

Evaluate choices to solve problems using this “new physics” by identifying ways to solve
them using previous concepts in physics — motion and forces
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VOCABULARY

momentum perfectly inelastic collision
impulse elastic collision
bouncing

ACTIVITIES

LAB:

Impulse
Momentum Elastic

Momentum Inelastic

PERFORMANCE ASSESSMENT

Tests Investigate if momentum and
Quizzes Kinetic Energy are conserved in
Homework

Lab Reports various types of collisions.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/24%20Impulse.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/23B%20Momentum%20Elastic.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/23A%20Momentum%20Inelastic.doc

UNIT 7: Circular Motion and Gravitation (optional)
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UNIT 7: Circular Motion and Gravity (optional)

Essential Question 1: What is Circular Motion?
Essential Question 2: What is Gravity and how does it affect objects in Space?

Essential Question 3: How are torque and circular motion related to simple machines?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
CT1: Newton's laws predict the motion of most objects

List National Standards addressed:

UCP 1 Systems, order, and organization
UCP 2 Evidence, models, and explanation
UPC 5 Form and Function

SAI'1 Abilities to do scientific inquiry

SAI 2 Understanding about scientific inquiry
HNS 1 Science as a human Endeavor

HNS 2 Nature of Science

HNS 3 History of Science

ST 2 Understanding Science and Technology
PS 4a F=ma

PS 4b Universal force of Gravity
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Identify objects in circular motion as accelerating.

Define centripetal acceleration and force.

Define tangential and radial acceleration.

Demonstrate an understanding that every object with mass exerts a gravitational force on
every other object.

Identify that this force is directly related to the mass of the object and inversely to the
distance between them.

Identify the six types of simple machines.

Developing an Interpretation:

Solve problems involving centripetal acceleration.

Solve problems involving centripetal force.

Explain how the apparent existence of an outward force in circular motion can be explained
as inertia resisting centripetal force.

Explain how Newton’s law of Universal Gravity accounts for various phenomena, including
planetary orbits and falling objects.

Describe Kepler’s Law of Planetary Motion.

Relate Newton’s Law of Gravity to Kepler’s Law of Planetary Motion.

Solve Problems involving orbital speed and period.

Distinguish between torque and force.

Calculate the magnitude and direction of torque acting on an object.

Calculate the mechanical advantage of a simple machine.

Making Connections:

Apply knowledge of forces to determine what specific force acts as the centripetal force
for an object moving in a circle.

Apply Newton’s Law of Gravity to the solving of problems.

Recognize that circular motion is present all around you - from a rotating Ferris wheel in
an amusement park to a space shuttle orbiting Earth to Earth’s orbit around the sun.

Taking a Critical Stance:

Predict the length of a year for the planet Jupiter based on knowledge of circular motion and
Universal Gravitation.
Compare and Contrast centripetal and centrifugal “forces”.
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VOCABULARY

Centripetal acceleration torque
Gravitational force lever arm
ACTIVITIES

LAB: Centripetal-Pendulum

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System


file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/38%20Centripetal-Pendulum.doc

UNIT 8: Mechanical Waves
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UNIT 8: Mechanical Waves

Essential Question 1: What are the characteristics of Simple Harmonic Motion?
Essential Question 2: What is a mechanical wave and what are its characteristics?

Essential Question 3: How do waves interact with one another?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP S: Science and technology in society

PS 5b: Conservation of Energy and Energy Types
PS 6a: Interaction of Energy and Matter
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Demonstrate an understanding of basic characteristics of simple harmonic motion
Demonstrate an understanding of a simple pendulum and a mass/spring system
Demonstrate an understanding of the basic characteristics of mechanical waves

Developing an Interpretation:

Describe Hooke’s Law

Describe the factors that effect the period of a pendulum.

Describe the factors that effect the period of a mass/spring system.

Distinguish between period and frequency.

Distinguish between longitudinal and transverse waves.

Determine what affects the speed of a wave.

Determine a relationship between frequency and wavelength, for a constant wave speed.
Distinguish between constructive and destructive interference.

Compare the reflection of waves at a free boundary to that of a fixed boundary.

Solve mathematical problems involving wave speed, frequency, and wavelength.

Making Connections:

Discover ways that simple harmonic motion is relevant in society.
Predict how waves will interact with each other as a result of superposition.

Taking a Critical Stance:

Interpret data in graphs and create equations that explain these relationships in a pendulum
and a mass/spring system.

Apply knowledge of interference to predict the formation of nodes and anti-nodes.
Synthesize knowledge of wave speed to predict and explain occurrences of the Doppler
Effect

Synthesize knowledge of wave speed and interference to predict and explain occurrences
of two-dimensional “bow waves” and three-dimensional “shock waves”

Compare and Contrast “bow” and “shock” waves

48



VOCABULARY

Simple Harmonic Motion
Amplitude

Period

Frequency

Medium

Transverse wave
Longitudinal Wave

ACTIVITIES

LAB: Period of a pendulum

LAB: Period of a mass/spring system
LAB: Wave Motion

Demo: Types of Waves

Demo: Interference

Demo: Standing Waves

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

Crest

Trough

Constructive interference
Destructive Interference
Standing wave

Node

Anti-node

Objective: Unit EQ #1 and #2
Objective: Unit EQ #1 and #2
Objective: Unit EQ #3 and #4
Objective: Unit EQ #3 and #4
Objective: Unit EQ #3 and #4
Objective: Unit EQ #3 and #4

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and

Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/01%20Period%20of%20a%20Pendulum.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/2%20Mechanics/27%20Hooke's%20Law.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/49%20General%20Wave%20Properties.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/48%20Demo%20of%20Wave%20Types.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/54%20Interference-Beats.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/50%20Standing%20Waves.doc

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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UNIT 9: Sound
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UNIT 9: Sound

Essential Question 1: What are the characteristics of sound waves?
Essential Question 2: How are sound waves produced?

Essential Question 3: What happens when the source or receiver of a sound wave is in
motion?

Essential Question 4: What is resonance and what are its applications?

Essential Question 5: How do standing waves and interference make sound in musical
instruments?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:
UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP 3: Natural hazards

SPSP S: Science and technology in society
PS 6a: Interaction of Energy and Matter

52



CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Demonstrate an understanding how sound waves are produced
Demonstrate an understanding that frequency describes the pitch of a sound
Demonstrate an understanding of the decibel scale

Define resonance

Define harmonics

Define beats

Developing an Interpretation:

Calculate the intensity of sound waves

Compare the speed of sound in different mediums

Identify the Doppler effect

Explain why resonance occurs

Distinguish between the harmonic series of strings, open pipes, and closed pipes
Distinguish between harmonics and overtones

Calculate the harmonics of a vibrating string, and of an open pipe and closed pipes

Making Connections:

Relate spherical waves to plane waves

Predict the direction of frequency shift when there is relative motion between a source
and a receiver of sound

Relate perceived loudness to intensity and decibel level

Relate the frequency difference between two waves to the number of beats heard

Taking a Critical Stance:
Apply knowledge of sound to understand acoustical design in auditoriums, concert halls,
libraries, and other buildings

VOCABULARY

Compression Natural Frequency
Rarefaction Forced Vibration

Pitch Resonance

Doppler Effect Fundamental Frequency
Intensity Harmonics

Decibel Overtones

Spherical Waves Beats

Plane Waves
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ACTIVITIES

LAB: Resonance in tubes Objective: Unit EQ #2 and #4
LAB: Speed of sound in air Objective: Unit EQ #2 and #4
Demo: Doppler Effect Video Clip Objective: Unit EQ #3

Demo: Resonance Objective: Unit EQ #4 and #5
Demo: Beats Objective: Unit EQ #4 and #5

PERFORMANCE ASSESSMENT

Tests ebate which application of waves

gmzzes . in our world has had the greatest
omewor . :

Lab Reports 1Impact on our society.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/51%20Resonance%20Modes.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/52%20Speed%20of%20Sound.doc

UNIT 10: Light and Reflection
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UNIT 10: Light and Reflection

Essential Question 1: What are the characteristics of light?

Essential Question 2: What happens when a light ray encounters a boundary?
Essential Question 3: How does light reflect off a flat mirror?

Essential Question 4: How does light reflect of a curved mirror?

Essential Question 5: Why are objects the color that they appear?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:
UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP 3: Natural hazards

SPSP S: Science and technology in society
PS 6a: Interaction of Energy and Matter

PS 6b: Electromagnetic Waves
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Identify the main groups within the electromagnetic spectrum

Demonstrate an understanding that EM waves are different depending on their frequency
and wavelength

Recognize that all EM waves travel at the same, finite speed

Calculate wavelength ad frequency of EM waves using the wave equation
Demonstrate an understanding of the terminology of geometric optics

Demonstrate an understanding of the conceptual cases for concave and convex mirrors
Calculate distances and focal lengths using the mirror equation

Identify the primary and secondary colors for light

Identify the primary and secondary colors for pigments

Developing an Interpretation:

Distinguish between mechanical and electromagnetic waves

Describe how the distance away from a light source affects brightness

Explain the use of the ray model of light as a means of representing light waves
Explain how the texture of a surface affects the way light reflects off it
Describe the nature of images that are formed by plane mirrors

Draw ray diagrams for all cases for concave and convex mirrors

Distinguish between real and virtual images

Explain how polarizer’s work

Making Connections:

Predict the location of images in a plane mirror through the use of ray tracing

Predict whether images will be real or virtual based upon the placement of the object
Compare the similarities and differences between spherical and parabolic mirrors
Use knowledge of magnification to solve mathematical mirror problems

Predict the resulting color when various colors of light are shined on the same surface

Taking a Critical Stance:

Apply the law of reflection for flat mirrors

Evaluate which mirror types would be the most effective in real life situations
Apply the law of reflection for curved mirrors

Evaluate which colors are good to wear on hot and cold days
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VOCABULARY

Electromagnetic wave
Reflection

Ray diagram

Diffuse reflection
Medium

Angle of incidence
Angle of reflection

ACTIVITIES

LAB: Plane Mirror Lab

LAB: Shadows and Colours

LAB: Reflection and Refraction
LAB: Concave Mirror

Demo: Concave and Convex mirrors
Demo: Polarizers

Demo: Color Addition with light box

PERFORMANCE ASSESSMENT

Tests
Quizzes
Homework
Lab Reports

Normal line
Virtual image
Real image
Convex Mirror
Concave mirror
Polarization

Objective: Unit EQ #2 and #3

Objective: Unit EQ #4
Objective: Unit EQ #5
Objective: Unit EQ #5

Explain the formation of single
and double rainbows.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and

Winston
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file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20Equipment%20Manuals/Basic%20Optics/Basic%20Optics%20Manual.pdf
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/55%20Shadows%20and%20color.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/57%20Reflection%20Refraction.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/3%20Thermo.,%20Waves,%20Optics/58%20Concave%20Mirror.doc

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES
Materials as per lab procedures
INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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UNIT 11: Refraction
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UNIT 11: Refraction

Essential Question 1: What happens to light when it is transmitted into a different
medium?

Essential Question 2: What causes refraction?

Essential Question 3: What are the optical phenomena that exist because of refraction?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL

3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP 3: Natural hazards

SPSP 5: Science and technology in society
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Recognize the situations that refraction will occur

Identify which direction light will bend when it travels through a given boundary

Define index of refraction

Demonstrate an understanding of the critical angle

Recognize that different wavelengths of light travel at different speeds in the same media

Developing an Interpretation:

Explain why light changes speeds as it enters and exits different media

Explain why light bends as it enters and exits different media

Solve mathematical problems using Snell’s law

Distinguish between the conditions necessary for total internal reflection and regular
refraction

Explain why the red color of rainbows is always on the top of a single rainbow

Making Connections:

Relate the concept of total internal reflection to applications in fiber optics

Relate the idea that different wavelengths travel at different speeds in order to explain
dispersion

Taking a Critical Stance:

Apply knowledge of refraction to explain the concept of apparent depth
Apply knowledge of refraction to explain the formation of mirages
Apply knowledge of refraction to explain why a prism works

Apply knowledge of dispersion to explain the formation of rainbows

VOCABULARY

Refraction Critical Angle

Index of Refraction Total Internal Reflection
Incident Angle Apparent Depth
Refracted Angle Dispersion

Snell’s Law

62



ACTIVITIES

LAB: Refraction Objective: Unit EQ #1 and #2
LAB: Total Internal Reflection Objective: Unit EQ #1 and #2
LAB: Thin Lens

Demo: Refraction — DVD’s Objective: Unit EQ #3
Demo: Total Internal Reflection - Objective: Unit EQ #4 and #5

PERFORMANCE ASSESSMENT

Tests Using Snell's Law determine if a

gmzzes . sample of Corn Syrup meets
omewor

Lab Reports Federal Standards.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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UNIT 12: Static Electricity
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UNIT 12: Static Electricity

Essential Question 1: What are the characteristics of electric charge?
Essential Question 2: What is electric force and how do we represent it?

Essential Question 3: How do we define an electric field?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP 3: Natural hazards

SPSP 5: Science and technology in society

PS 1a: Structure of Atoms

PS 4a: Motion and Forces

PS 4c: Electric Force

PS 4d: Electric Force is stronger than Gravitational Force
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Identify the types of electric charge

Demonstrate an understanding of the methods for charging an object
Demonstrate an understanding of the charge force law

Developing an Interpretation:

Explain why electric charge is conserved
Distinguish between conductors and insulators
Explain Coulomb’s Law for electric charges
Define Electric Field as the force per unit charge

Making Connections:

Compare and Contrast the electric force with the gravitational force.

Apply the concept of equilibrium to solve Coulomb’s Law problems
Relate the electric field density to the strength of the electric field.

Taking a Critical Stance:

Apply the principle of superposition to find the resultant force on a charge

Apply the principle of superposition to find the resultant electric field at a specific point

in space.

Prove that the safest place to be in an electrical storm is inside a car (because the electric

field inside a conductor is 0)
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VOCABULARY

Conductor
Insulator
Induction

ACTIVITIES

LAB: Discover Electricity
LAB: Static Charges

Demo: Pith balls with cat fur and rod
Demo: Van DeGraph Generator

PERFORMANCE ASSESSMENT
Tests

Quizzes

Homework

Lab Reports

Coulomb’s Law
Electric Field
Superposition

Objective: Unit EQ #1
Objective: Unit EQ #2

Objective: Unit EQ #1
Objective: Unit EQ #1

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A Serway and Jerry Faughn/Published by Holt, Rinehart and

Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors

Microsoft Office Suite
Tablet PC and Projection System

67


file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/CA-6787%20Word%20files/4%20Electricity%20&%20Magnetism/64%20Electrostatic%20Charging.doc
file:///C|/Documents%20and%20Settings/nadine.DPS/Local%20Settings/Temporary%20Internet%20Files/Physics/Physics%20Equipment%20Manuals/Discover%20Charge/Discover%20Charge.pdf

UNIT 13: Electric Current and Circuits
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UNIT 13: Electric Current and Circuits

Essential Question 1: How can electric charges move?

Essential Question 2: How do we make electrical devices that work?

Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.
4. Listen actively and critically.

6. Reason effectively and solve problems.

SOCIAL
3c. Participates effectively and efficiently in groups to pursue and generate information.

ETHICAL EXPECTATIONS

1. Acts responsibly and respectfully toward him/herself and others.

2. Follows the established rules, guidelines and laws of the school community.

3. Explores, discusses and questions the moral issues that arise within the context of
his/her day.

4. Demonstrates sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

List State Framework Standards Addressed:
Forms the Basic Language for all the State Standards

List National Standards addressed:

UCP 2: Evidence, models, and explanation
UCP 3: Change, consistency, and measurements
SAI 1: Abilities to do scientific inquiry

SAI 2: Understanding about scientific inquiry
HNS 1: Science as a human endeavor

HNS 2: Nature of science

HNS 3: History of science

SPSP 3: Natural hazards

SPSP S: Science and technology in society

PS 1a: Structure of Atoms

PS 4a: Motion and Forces

PS 4c: Electric Force

PS 4d: Electric Force is stronger than Gravitational Force
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CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:

Define Electric potential energy

Define Voltage

Describe the basic properties of electric current
Calculate the equivalent resistance for simple circuits
Describe the basic properties of electric power

Developing an Interpretation:

Solve problems relating charge, current, and time

Relate voltage, current, and resistance in the form of Ohm’s Law
Distinguish between ohmic and non-ohmic devices

Explain the properties that affect resistance

Interpret circuit schematics

Distinguish between series and parallel circuits

Making Connections:
Construct circuit schematics

Predict how car headlights are wired using knowledge of series and parallel circuits

Taking a Critical Stance:
Apply knowledge of circuits to explain how a light bulb works

Apply knowledge of electric power to formulate a plan to save money on your electric

bill

VOCABULARY

Electric Potential Energy Kilowatt-hour
Voltage Schematic

Electric Current Conventional Current
Resistance Equivalent Resistance
Ohmic
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ACTIVITIES

LAB: Ohm’s Law Objective: Unit EQ #3 and #4
LAB: Equivalent Resistance Objective: Unit EQ #4
Demo: Simple Circuit Objective: Unit EQ #2 and #4

PERFORMANCE ASSESSMENT

Tests

gulzzes K Design a 25Q circuit using only
omewor X

Lab Reports 10€2 resistors.

CAREER AWARENESS (where appropriate)

Engineer
Astronaut
Astronomer
Physicists
Kinesiology

CORE TEXT FOR STUDENTS

Physics by Raymond A. Serway and Jerry Faughn/Published by Holt, Rinehart and
Winston

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

MATERIALS AND SUPPLIES

Materials as per lab procedures

INTEGRATED TECHNOLOGY

Data Studio with PASCO Probes and Sensors
Microsoft Office Suite
Tablet PC and Projection System
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SECTION III - Goals and Standards
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RELATED GOALS and STANDARDS

Darien Science Department Standards

1. To acquaint students with the presently accepted theories and laws of the universe
and the methods used to develop and test new theories and laws.

2. To help students acquire skills in making accurate observations, assembling and
evaluating facts and reaching conclusions.

3. To help students develop an understanding and appreciation of the role of science
in man’s attempts to relate himself to the universe.

4. To help students appreciate the role they can and should play in protecting and
improving their environment.

5. To help students appreciate how their lives are enhanced by future scientific
endeavor.
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The Connecticut Framework — K-12 Curriculum Goals and Standards

CT High School Physics Standards

Content Standards

Supportive Concepts

Code

Motion and Forces

Newton's laws
predict the motion
of most objects

When forces are balanced, no acceleration occurs;
thus an object continues to move at a constant speed
or stays at rest.

The law F' = ma is used to solve motion problems
that involve constant forces.

When one object exerts a force on a second object,
the second object always exerts a force of equal
magnitude and in the opposite direction.

Applying a force to an object perpendicular to the
direction of its motion causes the object to change
direction.

Circular motion requires the application of a
constant force directed toward the center of the
circle.

Newton's laws are not exact, but provide very good
approximations unless an object is small enough
that quantum effects become important.

CT1

Conservation of
Energy and
Momentum

The laws of
conservation of
energy and
momentum provide
a way to predict and
describe the
movement of

Kinetic energy can be calculated by using the
formula E = (1/2)mv".

Changes in gravitational potential energy near Earth
can be calculated by using the formula (change in
potential energy) = mgh.

Momentum is calculated as the product mv.
Momentum is a separately conserved quantity
different from energy.

An unbalanced force on an object produces a
change in its momentum.

The principles of conservation of momentum and

CT2

objects. energy can be used to solve problems involving
elastic and inelastic collisions.

Heat and Heat flow and work are two forms of energy

Thermodynamics transfer between systems.

Energy cannot be
created or destroyed
although, in many
processes, energy is
transferred to the
environment as
heat.

The work done by a heat engine that is working in a
cycle is the difference between the heat flow into
the engine at high temperature and the heat flow out
at a lower temperature.

The internal energy of an object includes the energy
of random motion of the object's atoms and
molecules. The greater the temperature of the
object, the greater the energy of motion of the
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atoms and molecules that make up the object.
Most processes tend to decrease the order of a
system over time, so that energy levels eventually
are distributed more uniformly.

Waves

Waves have
characteristic
properties that do
not depend on the
type of wave.

Waves carry energy from one place to another.
Transverse and longitudinal waves exist in
mechanical media, such as springs and ropes, and in
the Earth as seismic waves.

Wavelength, frequency and wave speed are related.
Sound is a longitudinal wave whose speed depends
on the properties of the medium in which it
propagates.

Radio waves, light and X-rays are different
wavelength bands in the spectrum of
electromagnetic waves, the speed of which in a
vacuum is approximately 3 x 10°my/s, and less when
passing through other media.

Waves have characteristic behaviors, such as
interference, diffraction, refraction and polarization.
Beats and the Doppler Effect result from the
characteristic behavior of waves.

CT3
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National Science Standards Correlation

Unifying Concepts and Processes

Codes
Systems, order, and organization UCP 1
Evidence, models, and explanation UCP 2
Change, consistency, and measurements UCP 3
Evolution and equilibrium UCP 4
Form and function UCP 5
Science as Inquiry
Abilities to do scientific inquiry SAI 1
Understanding about scientific inquiry SAI 2
Science and Technology
Abilities of technological design ST 1
Understanding about science and technology ST 2
History and Nature of Science
Science as a human endeavor HNS 1
Nature of science HNS 2
History of science HNS 3
Science in Personal and Social Perspectives
Personal health SPSP 1
Populations, resources, and environments SPSP 2
Natural hazards SPSP 3
Risks and benefits SPSP 4
Science and technology in society SPSP 5
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Physics Science Content Standards

Structure of the Atom

Standard

Code

Matter is made of minute particles called atoms and atoms are composed of
even smaller components. These components have measurable properties
such as mass and electrical charge. Each atom has a positively charged
nucleus surrounded by negatively charged electrons. The electric force
between the nucleus and electrons holds the atom together. The atom’s
nucleus is composed of protons and neutrons which are much more massive
than electrons. When an element has atoms that differ in the number of
neutrons these atoms are called different isotopes of the element.

PS 1a

The nuclear forces that hold the nucleus of an atom together, at nuclear
distances, are usually stronger than the electric forces that would make it fly
apart. Nuclear reactions convert a fraction of the mass of interacting particles
into energy, and they can release much greater amounts of energy than atomic
interactions. Fission is the splitting of a large nucleus into smaller pieces.
Fusion is the joining of two nuclei at extremely high temperature and pressure,
and is the process responsible for the energy of the sun and other stars.

PS 1b

The nuclear forces that hold the nucleus of an atom together, at nuclear
distances, are usually stronger than the electric forces that would make it fly
apart. Nuclear reactions convert a fraction of the mass of interacting particles
into energy, and they can release much greater amounts of energy than atomic
interactions. Fission is the splitting of a large nucleus into smaller pieces.
Fusion is the joining of two nuclei at extremely high temperature and pressure,
and is the process responsible for the energy of the sun and other stars.

PS1c

Radioactive isotopes are unstable and undergo spontaneous nuclear
reactions, emitting particles and/or wavelike radiation. The decay of any one
nucleus cannot be predicted, but a large group of identical nuclei decay at a
predictable rate. This predictability can be used to estimate the age of
materials that contain radioactive isotopes.

PS 1d

Motion and Forces

Standard

Code

Objects change their motion only when a net force is applied. Laws of motion
are used to calculate precisely the effects of forces on the motion of objects.
The magnitude of the change in motion can be calculated using the
relationship F=ma, which is independent of the nature of the force. Whenever
one object exerts force on another, a force equal in magnitude and opposite in
direction is exerted on the first object.

PS 4a

Gravitation is a universal force that each mass exerts on any other mass. The
strength of the gravitational attractive force between two masses is
proportional to the masses and inversely proportional to the square of the
distance between them.

PS 4b

The electric force is a universal force that exists between any two charged
objects. Opposite charges attract while like charges repel. The strength of the
force is proportional to the charges, and, as with gravitation, inversely
proportional to the square of the distance between them.

PS 4c
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Between any two charged particles, electric force is vastly greater than the
gravitational force. Most observable forces such as those exerted by a coiled
spring or friction may be traced to electric forces acting between atoms and
molecules.

PS 4d

Electricity and magnetism are two aspects of a single electromagnetic force.
Moving electric charges produce magnetic forces, and moving magnets
produce electric forces. These effects help students to understand electric
motors and generators.

PS 4e

Conservation of Energy and the Increase in Disord

er

Standard

Code

The total energy of the universe is constant. Energy can be transferred by
collisions in chemical and nuclear reactions, by light waves and other
radiations, and in many other ways. However, it can never be destroyed. As
these transfers occur, the matter involved becomes steadily less ordered.

PS 5a

All energy can be considered to be either kinetic energy, which is the energy of
motion; potential energy, which depends on relative position; or energy
contained by a field, such as electromagnetic waves.

PS 5b

Heat consists of random motion and the vibrations of atoms, molecules, and
ions. The higher the temperature, the greater the atomic or molecular motion.

PS 5¢c

Everything tends to become less organized and less orderly over time. Thus, in
all energy transfers, the overall effect is that the energy is spread out uniformly.
Examples are the transfer of energy from hotter to cooler objects by
conduction, radiation, or convection and the warming of our surroundings when
we burn fuels.

PS 5d

Interaction of Energy and Matter

Standard

Code

Waves, including sound and seismic waves, waves on water, and light waves,
have energy and can transfer energy when they interact with matter.

PS 6a

Electromagnetic waves result when a charged object is accelerated or
decelerated. Electromagnetic waves include radio waves (the longest
wavelength), microwaves, infrared radiation (radiant heat), visible light,
ultraviolet radiation, x-rays, and gamma rays. The energy of electromagnetic
waves is carried in packets whose magnitude is inversely proportional to the
wavelength.

PS 6b

Each kind of atom or molecule can gain or lose energy only in particular
discrete amounts and thus can absorb and emit light only at wavelengths
corresponding to these amounts. These wavelengths can be used to identify
the substance.

PS 6¢

In some materials, such as metals, electrons flow easily, whereas in insulating
materials such as glass they can hardly flow at all. Semiconducting materials
have intermediate behavior. At low temperatures some materials become
superconductors and offer no resistance to the flow of electrons.

PS 6d
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SECTION IV - Learning Resources

79



SUPPLEMENTAL RESOURCES

Lab Report Guide

Lab Report Grading Slips

Egg Drop Handout

Egg Drop Grading

Photo Physics

Photo Physics Grading

State Department of Education Core Science Curriculum Framework
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