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Curricular Requirements
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CRI

Studentsandteachers haveaccessto college-level resourcesincluding college-level textbooks and
reference materials in printor electronic format.

CR2a

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstanding ofthefoundational
principles of kinematics inthe contextof the bigideas that organize the curriculum framework.

CR2b

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstandingofthefoundational
principles of dynamicsinthe contextof the bigideas that organize the curriculum framework.

CR2c

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstanding ofthefoundational
principles of gravitation and circular motion inthe context of the big ideas that organize the curriculum
framework.

CR2d

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstandingofthefoundational
principles of simple harmonic motioninthe context of the bigideas that organize the curriculum
framework.

CR2e

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstanding ofthefoundational
principlesoflinearmomentuminthe contextofthe bigideas thatorganizethe curriculumframework.

CR2f

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstandingofthefoundational
principle of energyin the context of the bigideas that organize the curriculum framework.

CR2g

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstanding ofthefoundational
principles of rotational motion in the context of the bigideas that organize the curriculum framework.

CR2h

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstandingofthefoundational
principles of electrostatics inthe contextof the bigideas that organize the curriculum framework.

CR2i

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstanding ofthefoundational
principles of electric circuitsin the context of the bigideas that organize the curriculumframework.

CR2j

Thecoursedesignprovidesopportunitiesforstudentstodevelopunderstandingofthefoundational
principles of mechanicalwavesin the contextof the bigideas that organize the curriculum framework.

CR3

Students have opportunitiestoapply AP Physics 1 learning objectives connectingacrossenduring
understandings as described in the curriculum framework. These opportunities must occur in addition to
thosewithinlaboratoryinvestigations.

CR4

Thecourse provides students withopportunities toapply theirknowledge of physics principlestoreal
world questionsorscenarios (including societal issues ortechnologicalinnovations)to helpthembecome
scientifically literate citizens.

CR5

Students are provided with the opportunity to spend aminimum of 25 percent of instructional time
engaginginhands-onlaboratoryworkwithanemphasisoninquiry-based investigations.

CRb6a

Thelaboratorywork usedthroughoutthecourseincludesinvestigationsthat supportthe foundational AP
Physics 1 principles.

CR6b

The laboratory work used throughout the course includes guided-inquiry laboratory investigations
allowing studentsto applyall seven science practices.

3,4,5,6

CR7

Thecourseprovidesopportunitiesforstudentstodeveloptheircommunicationskills by recording
evidence of their research of literature or scientific investigations through verbal, written, and graphic
presentations.

CR8

The course provides opportunities for students to develop written and oral scientific argumentation skills.

6,7
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Course Introduction

Textbook:
Giancoli, Douglas C.Physics Principles with Applications. 6" Edition. Addison-Wesley,
2005.[CR1]

About this course:

The AP Physics 1 course will meet for 70 minutes every day. Labwork is integral to the
understandingoftheconceptsinthiscourse. The APPhysics 1 Course has beendesigned
by the College Board as a course equivalent to the algebra-based college-level physics
class. Atthe end of the course, students will take the AP Physics 1 Exam, which will test
their knowledge of both the concepts taughtinthe classroomand their use of the correct
formulas.

The contentforthecourseis basedonsixbigideas:
Bigldea1-0bjectsand systems have properties such as mass and charge. Systems
may haveinternal structure.
BigIdea 2 - Fields existing in space can be used to explain interactions.
Bigldea 3 - The interactions of an object with other objects can be described by forces.
Big Idea 4 - Interactions between systems can resultin changes in those systems.
BigIdea 5 - Changes that occur as a result of interactions are constrained by
conservation laws.
Big Idea 6 - Waves can transfer energy and momentum from one location to another
withoutthe permanenttransferof mass and serve as amathematical modelforthe
description of other phenomena.

Evaluation:

Studentswillgetgrades onhomework, quizzes, laboratorywork, projects,and exams.
Exams aretypicallyworth 100 points and will consist of questions similarto ones students
willseeonthe APExam. Homeworkassignmentsand quizzeswill consistof problems
fromthetextbook, supplements,andold APExams. Projects are long-term, and typically
willinvolve groups of students developing a plan, collecting dataand/or research, and
presenting conclusionsinameaningfulway. Laboratoryworkis student centered and
inquirybasedandisdiscussedbelow.

Gradeswillbe determined by taking the number of points a student has earned and
dividing it by the total number of points that the student could have achieved. This
decimalis multiplied by 100, and that will be the student’s grade.

Topics Covered:
1. Kinematics (Big Idea 3) [CR2a]
a. Vectors/Scalars
b. OneDimensionalMotion(includinggraphingposition, velocity,and
acceleration)
c. Two Dimensional Motion
2. Dynamics (Bigldeas 1,2, 3,and 4) [CR2b]

CR1— Students and
teachershaveaccessto
college-level resources
including college-level
textbooks and reference
materialsinprintor
electronic format.

CR2a— The course design
provides opportunities
forstudentstodevelop
understanding of the
foundational principles of
kinematicsinthe contextof
the bigideas thatorganize
the curriculum framework.

CR2b—The course design
provides opportunities
forstudentstodevelop
understanding of the
foundational principles of
dynamics in the context of
the big ideas that organize
the curriculum framework.
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a. Newton’sLawsofMotionandForces
3. Universal Law of Gravitation (Bigldeas 1,2, 3,and 4) [CR2c]
a. Circular Motion
4. SimpleHarmonicMotion(Bigldeas 3 and5)[CR2d]
a. Simple Pendulums
b. Mass-Spring Oscillators
5. Momentum (Bigldeas 3,4,and 5) [CR2e]
a. Impulse and Momentum
b. The Law of Conservation of Momentum
6. Energy(Bigldeas3,4,and5)[CR2f]

a. Work

b. Energy

c. Conservation of Energy
d. Power

7. Rotation (Bigldeas 3, 4, and 5) [CR2g]
a. Rotational Kinematics
b. RotationalEnergy
c. Torque and Rotational Dynamics
d. Angular Momentum
e. Conservation of Angular Momentum
8. Electrostatics (Bigldeas 1, 3,and 5) [CR2h]
a. Electric Charge
b. ThelawofConservationofElectricCharge
c. Electrostatic Forces
9. Circuits (Bigldeas 1 and 5) [CR2i]
a. Ohm’slaw
b. Kirchhoff's Laws
c. Simple DC Circuits
10. MechanicalWavesandSound (Big Idea 6) [CR2j]

Laboratory Activities:

Twenty five percentofthe course willbe labwork. [CR5] Labs maytake severalin-class
days to finish, and students may have to do work outside of class as well.

Students are expected to keep alab notebook where they will maintain a record of their
laboratory work. Lab reports will consist of the following components: [CR7]

Title

Objective/Problem

Design (if applicable): If the lab has no set procedure, what is to be done? Why
areyou doing it this way?

Data: All data gathered in the lab will go here

Calculations/Graphs: Calculationsaredone here. Any graphs thatneedto be
madego here.

Conclusion: Dataanalysis occurs here,andastatement can be made aboutwhat
was learned inthe lab. Error analysis also occurs here. Evaluation of the lab
occurs hereaswell.

CR2c— The course design
rovides opportunities
orstudentstodevelop
understanding of the

foundational principles of

gravitationandcircular
motion in the context of the
bigideas thatorganize the
curriculum framework.

CR2d— The course design
Prowdes opportunities
orstudentstodevelop
understanding of the
foundational principles of
simple harmonic motion
in the context of the big
ideas that organize the
curriculum framework.

CR2e— The course design
rovides opportunities
orstudentstodevelop
understanding of the

foundational principles

oflinearmomentumin
the contextof the bi

ideas that organize the
curriculum framework.

CR2f—The course design
Frowdes opportunities
orstudentstodevelop
understanding of the
foundational principle of
energy in the context of the
bigideas thatorganize the
curriculum framework.

CR2g— The course design
rovides opportunities
orstudentstodevelop
understanding of the

foundational principles

of rotational motionin
the contextof the bi

ideas that organize the
curriculum framework.

CR2h—The course design
Prowdes opportunities
orstudentstodevelop
understanding of the
foundational principles of
electrostaticsinthe context
of the big ideas that
organize the curriculum
framework.

CR2i—The course design
rovides opportunities
orstudentstodevelop
understanding of the

foundational principles

of electriccircuits in
the contextof the bi
ideas that organize the
curriculum framework.
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Every major unitwill have aninquiry-based lab, and inquiry-based labs will make up no CR2j— The course design
less than half of the laboratory work. Collectively, laboratoryworkwill engagestudentsin | yovides opportunities
allsevenscience practices. forstudents todevelop
understanding of the
Laboratoryactivities and simulations inthis class areincluded the following table. foundational principles
[CR6a] The inquiry-based labs are noted in the second column. of mechanicalwaves in
the context of the big
ideas that organize the
curriculum framework.
Name Open- Short Description Science
Inquiry or Practices CR5— Students are provided
Guided- with the opportunity to
Inquiry? spendaminimumof25
[CR6b] percentofinstructional
#1SpeedLab Y Students will designan 2.1,2.2,4.1, Itlmeengagmgmh.ands-on
. ) aboratoryworkwithan
experiment to determln_e the 4.2,4.3 emphasis on inquiry-based
range of speedsofavariable investigations.
speed cart.
CR7—The course provides
Three Cars Racing N Acomputersimulationofthree | 1.4,2.2,4.3,6.1 opportunities for
Simulation cars with different accelerations studentsto developtheir
racing. communication skills by
- - recordingevidence of their
#2RocketLab Y Students will designan 1.2,1.4,2.1, research of literature or
experiment to determine the 2.2,41,4.2,43 scientific  investigations
initial velocity of an air-powered throughverbal, written,
rocket. and graphic presentations.
#3MarbleinCup N Studentswill determinewherea |1.4,2.1,2.2, CR6a— The laboratory work
Lab papercupneedstobeplacedon |2.3,4.3 used throughout the course
the floor so that a marble rolled includesinvestigationsthat
offoftheedgeofatablewill support the foundational
landinit. APPhysics 1 principles.
#4 Projectile Mo- Y Usingaprojectile launcher, 1.4,2.1,2.2, CR6b— The laboratory work
tion Challenges students will be givenaseriesof |4.1,4.2,4.3 used throughout the course
challenges suchasplacingaring includes guided-inquiry
stand atthe maximum height, or laboratory investigations
placingacup at the pointwhere allowing studentstoapply
the marble will land. allsevenscience practices.
#5 Newton’s 2nd Y Whatis the relationship between | 1.1,1.4,2.1,2.2,
LawLab the mass of asystemandthe 3.3,4.1,4.2,
acceleration of the system? 4.3,4.4,5.1,
6.1,6.2,6.4
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CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowing studentstoapply
allsevenscience practices.

conservationinreal life
situations.

Name Open- Short Description Science
Inquiry or Practices
Guided-
Inquiry?
[CR6b]
ForcesonaCrate N Usingasimulation,analyze 1.1,1.4,2.2,
Simulation the motion of a crate. Students | 4.3,6.1
canvary the force on the crate,
the direction of that force, the
initial velocity of the crate,
and the coefficient of kinetic
friction.
Jupiter’s Moons N Students willdoresearchon 1.1,1.4,2.1,2.2,
Jupiter and four of its moons. 3.3,4.1,4.2,
Based onthisresearch, students | 4.3,4.4,5.1,
will mathematically come up 6.1,6.2,6.4,7.1
with the mass of Jupiter. They
willcomparethisinformationto
theacceptedvalue.
#6PendulumLab Y What factor(s) control the 1.1,1.4,2.1,2.2,
periodofasimple pendulum? 3.3,4.1,4.2,
43,4.4,5.1,
6.1,6.2,6.4
#7 Mass-Spring Y Students must determine both 1.1,1.4,2.1,2.2,
Oscillator Lab the spring constantkofaspring |3.3,4.1,4.2,
andthe mass ofthreeunknown |4.3,4.4,5.1,
masses. Students must also 6.1,6.2,6.4
investigatetheconservation
of mechanical energy of the
system. Materials given: spring
withunknownspringconstant,
known masses, unknown
masses.
#8 Conservation Y Usingatrackand collisioncarts, |1.1,1.4,2.1,2.2,
of Linear Momen- students will observe seven 3.3,4.1,4.2,
tum Lab different collisions and make 4.3,4.4,5.1,
conclusions about momentum 6.1,6.2,6.4,7.2
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CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowing studentstoapply
allsevenscience practices.

Name Open- Short Description Science
Inquiry or Practices
Guided-
Inquiry?
[CR6b]
ATwo Car Collision N Studentswillobservea 1.1,1.4,2.2,
Simulation simulationoftwoidenticalcars |[4.3,6.1
crashing. Theelasticity of the
collisioncanbevaried.
#9Introductory Y Whenvelocityis kept constant, |1.1,1.4,2.1,2.2,
Circular Motion whatis the relationship between | 3.3,4.1,4.2,
Lab theradius of circular motionand | 4.3, 4.4, 5.1,
the period of circular motion? 6.1,6.2,6.4
The speed? The acceleration?
#10 Centripetal Y Using a spinning rubber stopper |[1.1,1.4,2.1,2.2,
Force Lab tolift masses, students will 3.3,4.1,4.2,
determinetherelationship 4.3,4.4,5.1,
betweentheaccelerationof 6.1,6.2,6.4
the stopperand the centripetal
force.
#11 Conservation Y What s the relationship 1.1,1.4,2.1,2.2,
of Angular betweenthe momentofinertia |3.3,4.1,4.2,
Momentum Lab ofasystemandtheangular 43,4.4,5.1,
momentum of a system? 6.1,6.2,6.4
Torque Simulation N Students willuseacomputer 1.1,1.4,2.2,
simulationto studyrotational 4.3,6.1
equilibrium.
#12 Coulomb’s Y Whatis the charge stored ona 1.1,1.4,2.1,2.2,
LawLab pair of charged balloons thatare |3.3,4.1,4.2,
repelling each other? 43,4.4,5.1,
6.1,6.2,6.4
Electrostatics N Using a computer simulation 1.1,1.4,2.1,2.2,
Simulation involving two positive charges, | 3.3,4.1,4.2,
exploretheelectrostaticforce 43,4.4,5.1,
of repulsion between the 6.1,6.2,6.4
charges, theaccelerations of
the charges, and how the force
andaccelerationchangeswith
distance.
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Name Open- Short Description Science
Inquiry or Practices
Guided-
Inquiry?
[CR6b]
#13Seriesand Y Usinganumberofresistors, 1.1,1.4,2.1,2.2,
Parallel Lab explorecurrentandvoltagein 3.3,4.1,4.2,
resistorshookeduptoapower |4.3,4.4,5.1,
supplywhenresistorsarewired |[6.1,6.2,6.4
in series with one anotherand
when they are wired in parallel
with one another.
#14 Standing Y Students will vary wavelength, 1.1,1.4,2.1,2.2,
Waves onaWire frequency,and thetensionina |3.3,4.1,4.2,
Lab wirewhilelookingat standing 4.3,4.4,5.1,
waves formedonawire. 6.1,6.2,6.4
#15 Standing N Studentswillvary the frequency |1.1,1.4,2.1,2.2,
SoundWavesina of sound comingoutofaspeaker | 3.3,4.1,4.4,
Tube Lab to create standingwavesina 5.1,6.1,6.2,6.4
tubetodeterminethe speed of
soundintheclassroom.

Outside the Classroom Lab Experience: [CR3]

Inadditiontolabs, students will be required to do one exercise outside of the laboratory
experience. Students may pick one of the following at the end of our rotation unit (end of
mechanics):

Studentswill use avideo analysis program (Videopoint) to analyze the motion
ofatoyasitmoves(eitherinastraightlineorinacircle).Studentswill provide
the toy and do their ownvideotaping. They will then presenta description

ofthe analysis both quantitatively and qualitatively, including graphs. Their
presentationwill be peer critiqued and/or questioned, and they will answer the
questions with supporting evidence. [CR8] (3.A.1.1,3.A.1.3,1.C.1.1)
Usinganaccelerometer app for their smart phone (SPARKvue is one), students
willanalyze accelerations they experience every day. They cantake the data
while moving down the hall between classes, while onthe school bus,onan
amusement park ride, or anything else they want (within reason — safety first!).
Students will presenta description of the motion they experienced (not only
acceleration, but velocity and displacement, too), both quantitatively and
quantitatively,includinggraphs. Their presentationwill be peer critiqued and/or
questioned, and they will answer the questions with supporting evidence. [CR8]
(3.A.1.1,3.A.1.3,1.C.1.1)

Students will take two pictures - one of an object in translational equilibrium,
andoneof anobjectinrotational equilibrium. The objects also must have more

CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowingstudentstoapply
all sevenscience practices.

CR3— Students have
opportunitiestoapply
APPhysics 1learning
objectives connecting
across enduring
understandings as
described in the curriculum
framework. These
opportunities must occur
in addition to those within
laboratory investigations.

CR8— The course provides
opportunities for students
to develop written and oral
scientific  argumentation
skills.
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thanthree forces actingonthem. Theywillthen construct free-body diagrams for
eachobject, and determine the magnitude of each force acting on each object.
For the object in rotational equilibrium, students will also find the magnitude of
eachtorqueacting onthe object. Students will present theirwork in class. Their
presentationwill be peer critiqued and/or questioned, and they will answer the
questions with supporting evidence. [CR8] (3.B.1.3, 3.B.2.1, 3.F.1.1, 3.F.1.2,
3.F.1.5)

Real World Physics Solutions:

In order for students to become scientifically literate citizens, students are required to
use their knowledge of physics while looking at a real world problem. [CR4] Students
may pick one of the following solutions:

Students will pick a Hollywood movie and will point out three (or more) instances
of bad physics. Theywill present this informationto the class, describing the
inaccuracies both qualitatively and quantitatively.

Students will research athrill ride atanamusement park. They will present
information to the class on the safety features of the ride, and why they are in
place.

Students will present information to the class on noise pollution, and it’s danger
toboth humanand animal life. Theywill also propose solutions to noise pollution
problems.

Students will go to the insurance institute of highway safety website (iihs.org)
andwill look at the safest cars ina crash. They will presentinformation as to why
these cars are saferand howthe safety features keep people safe.

CR8— The course provides
opportunities for students
to develop written and oral
scientific  argumentation
skills.

CR4—Thecourse

provides students with
opportunitiestoapply
theirknowledgeofphysics
principlestorealworld
questions or scenarios
(includingsocietalissuesor
technological innovations)
tohelpthembecome
scientifically  literate
citizens.
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