AP® Physics 1 Syllabus

Curricular Requirements

Page(s)

CR1

Students and teachers have access to college-level resources including college-level textbooks and
reference materials in print or electronic format.

CR2a

The course design provides opportunities for students to develop understanding of the foundational
principles ofkinematics inthe context ofthe big ideas that organize the curriculum framework.

CR2b

The course design provides opportunities for students to develop understanding of the foundational
principles ofdynamicsinthe contextofthe bigideasthatorganize the curriculum framework.

CR2c

The course design provides opportunities for students to develop understanding of the foundational
principles of gravitation and circular motion in the context of the big ideas that organize the curriculum
framework.

CR2d

The course design provides opportunities for students to develop understanding of the foundational
principles of simple harmonic motion inthe context of the bigideas that organize the curriculum
framework.

CR2e

The course design provides opportunities for students to develop understanding of the foundational
principles of linearmomentuminthe context ofthe big ideas that organize the curriculum framework.

CR2f

The course design provides opportunities for students to develop understanding of the foundational
principle of energyin the context of the bigideas that organize the curriculum framework.

CR2g

The course design provides opportunities for students to develop understanding of the foundational
principles of rotational motion in the context of the big ideas that organize the curriculum framework.

CR2h

The course design provides opportunities for students to develop understanding of the foundational
principles of electrostatics inthe context ofthe big ideas that organize the curriculum framework.

CR2i

The course design provides opportunities for students to develop understanding of the foundational
principles of electric circuits inthe context of the big ideas that organize the curriculum framework.

CR2j

The course design provides opportunities for students to develop understanding of the foundational
principles of mechanicalwavesinthe contextofthe bigideas thatorganize the curriculum framework.

CR3

Students have opportunities to apply AP Physics 1 learning objectives connecting across enduring
understandings as described in the curriculum framework. These opportunities must occur in addition to
thosewithinlaboratory investigations.

CR4

Thecourse providesstudentswith opportunities toapply theirknowledge of physics principlestoreal
worldquestionsorscenarios (includingsocietalissues ortechnologicalinnovations) tohelpthem
become scientifically literate citizens.

CR5

Students are provided with the opportunity to spend a minimum of 25 percent ofinstructional time
engaging in hands-on laboratory work with an emphasis on inquiry-based investigations.

CR6a

The laboratory work used throughout the course includes investigations that support the foundational AP
Physics 1 principles.

3,4,5

CRG6b

The laboratory work used throughout the course includes guided-inquiry laboratory investigations
allowing students to apply all seven science practices.

3,4,5

CR7

The course provides opportunities for students to develop their communication skills by recording
evidence of their research of literature or scientific investigations through verbal, written, and graphic
presentations.

5,6

CR8

The course provides opportunities for studentsto develop written and oral scientificargumentation skills.
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AP® Physics 1

Course Introduction

AP® Physics 1is an algebra-based course in general physics that meets for 55 minutes
each day for the entire school year. General physics topics presented during the course
closelyfollowthose outlined by the College Boardand also mirrorsanintroductory level
university physics course.

AP®Physics lisorganizedaroundsixbigideasthatbringtogetherthe fundamental
science principles and theories of general physics. These big ideas are intended to
encourage students to think about physics concepts as interconnected pieces of a puzzle.
Thesolutiontothe puzzleishowtherealworld aroundthemactuallyworks. The students
will participate ininquiry-based explorations of these topics to gain amore conceptual
understanding ofthese physics concepts. Studentswillspendlessoftheirtimein
traditional formula-based learning and more of their effort will be directed to developing
critical thinking and reasoning sKills.

Textbook

Giancoli. Physics 6" edition UC Berkeley,2012.[CR1]

Big Ideas for AP® Physics 1

Big Idea 1: Objects and systems have properties such as mass and charge. Systems may
haveinternalstructure.

Bigldea2: Fieldsexistinginspace canbe usedtoexplaininteractions.
Bigldea 3: Theinteractions of anobjectwith otherobjects canbe described byforces.
Big Idea 4: Interactions between systems can result in changes in those systems.

Bigldea5: Changesthatoccurasaresultofinteractionsare constrained by conservation
laws.

Bigldea6: Waves cantransferenergy and momentumfromonelocationtoanother
withoutthe permanenttransfer of mass and serve asamathematical modelforthe
description of other phenomena.

Thebigideasfor AP®Physics 1 are correlated tothe contentofthe courseandtothelab
andinquiry-basedinvestigations done throughoutthe schoolyear inthe following table.

CR1— Students and
teachers have access to
college-levelresources
including college-level
textbooks and reference
materials in print or
electronicformat.
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AP® Physics 1

Outline of AP® Physics 1 Principles and Correlation to Big Ideas (BI):

CR2a—The course design

Interference Phenomena

AP Test Review for the time remaining until the AP Test.

Physics Principles Bl1|BI2|BI3|BI4|BI5|BI6 rovides opportunities
. . orstudentstodevelop
Kinematics [CR2a] ' understanding of the
Chap1:VectorsandMathematical Concepts X foundational principles of

) . . . . kinematics inthe context of
Chap2: OneDimensional Kinematics X | X the big ideas that organize the
Chap 3: Two Dimensional Motion and Projectile % | x currictilum framework.
Motion CR2b— The course design

rovides opportunities

- - orstudentstodevelop
Dynamics of Force and Motion [CR2b] fundeélstta_mdmlg of theI .

. ; : oundational principles o
Chap4: Ngwton S La\_/vs ofMotl_on . X | X | X | X dynamicsin the Coﬁtextoﬁhe
Chap 5: Circular Motion, Rotation, and Gravity X | X | X | X bigideasthatorganize the

curriculum framework.
Universal Law of Gravitation [CR2c] Cch{)\Z/fdst%e C%lﬂaﬁ%eessigﬂ
Chap 4: Ngwton’s Laws of Motion . X | X | X | X orstudemg?o develop
Chap 5: Circular Motion, Rotation, and Gravity X | X | X | X understanding of the
foundationalprinciplesof
gr?ﬁntatlo? artld fCtI {]cukljar r_r&otlon
: : inthe context of the bigideas
Simple Pendulum and Mass-Spring Systems thatorganizethecurrigulum
[CR2d] framework.
Chap4: Newtpn s Laws of Motion _ . X | X | X CR2d— The course design
Chap 10: Oscillations & Simple Harmonic Motion X X Prowdes opportunities
orstudentstodevelop
understanding of the
Impulse, Linear Momentum, and Conservation foundational principles of
. simple harmonic motionin
of Linear Momentum [CR2e] . the context of the big ideas
Chap 7:Impulse, Momentum, and Collisions X | X | X thatorganizethe curriculum
framework.
i CR2e—The course design
Work, !Energy, and Conservation of Energy [CR2f] Tovides opportunitiesg
Chap 6: WOI'k, Energy, and Power X X X orstudentsto develop
understanding of the
- - - - foundational principles of
Rotational Kinematics and Conservation of |Inearm0;nﬁnttl).!m_lcli’1the )
context of the big ideas that
Angular Momentum [CR2g] , organize the cur%culum
Chap 8: Rotational Kinematics & Rotational Energy X | X | X framework.
Chap 9: Torque & Rotational Dynamics X | X | X CR2f— The course design
rOthng otp;gorctlumtlles
o orstuaentstoaevelo
E|ectrOStatICS [CRZh] ) ) unders[anding Of the P
Chap 18: Conservation of Electric Charge, Electric foundational principle of
- X X X energy in the context of the
Forces & Fields . _ bigideasthatorganize the
Chap 19: Electrostatics; Conductors, Capacitors X curriculum framework.
CRZ%—The course design
H H H H rovides opportunities
Simple I?C c'rc!"ts. [CRZ'] , . , Porstudentg?odevelop
Chap 20: Electric circuits, Ohm’s law, Kirchhoff's X X understanding of the
laws foundational principles of
rotational motion in the
context of hthe big idleas that
Wavesand Sounq ?rrag%ng,:,aotﬁ eurmetium
Chap 16: Mechanical Waves and Sound [CR2j] X e desi
Chap 17: The Principle of Linear Superposition and X rovides opportunities

orstudentstodevelop
understanding of the
foundational principles of
electrostatics in the context of
the big ideas that organize the
curriculum framework.
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AP® Physics 1

Timeafter AP Testwillbe spenton Relativity, Astronomy,andothertopics.

Outline of AP®Physics 1 Labsandinvestigationswith Correlationto Big Ideas (BI):

Physics Principles and AP® Science Practices

[CR6a] [CR6b]

Kinematics

1. CarVelocity Lab: studentsdeterminethe
velocityandacceleration ofatoy car.
14,21,2.2,3.3,41,5.1,6.2

2. Reaction Time: students figure outa methodto
determinetheirreactiontime.
Guided-Inquiry Investigation
14,21,2.2,3.1,4.2,5.1,6.1,6.2,7.2

3. Projectile Motion 1: students determine the
landing location of a ball launched horizontally
fromatable.
1.1,1.4,2.1,2.2,3.3,5.1,6.1

4. Projectile Motion 2: students have to shoot
aballthrough ahoop placed ataparticular
locationwhenlaunchedatanangle.
1.1,1.4,2.1,2.2,3.3,5.1,6.1

Dynamics of Force and Motion

5. Force Table and Vectors: students determine

missing forces to produce translational
equilibrium.
1.4,21,2.2,3.3,5.1,5.2,6.2

6. Atwood’sMachine:studentsdeterminethe
formulaforthe acceleration ofasimple
Atwood’s machine.
1.4,21,2.2,3.3,5.1,5.2,6.2

7. Inclined Planes Forces and Friction: students
determine whateffectaninclinehasonthe
value offriction and determine coefficients of
friction for various objects.
Guided-Inquiry Investigation
1.4,21,2.2,3.1,4.2,5.1,5.2,6.1,7.2

Universal Law of Gravitation
8. Galileo Ramps:studentsuserampsatdifferent

anglestodeterminewhathappenstothe
acceleration.
1.1,1.4,2.1,2.2,3.2,4.1,5.1,5.2,6.2,7.2

9. KeplerExoplanetData: students determine
Kepler’s laws by analyzing actual data.
Inquiry Investigation
1.4,21,2.2,3.1,4.1,4.2,4.3,5.1,6.2,6.3,7.2

BIl

BI2

BI3

Bl4

BI5

BI6

CR2i— The course design
provides opportunities
forstudentstodevelop
understanding of the
foundational principles
of electric circuits in
thecontextofthebig
ideasthatorganizethe
curriculum framework.

CR2j— The course design
provides opportunities
forstudentstodevelop
understanding of the
foundational principles
of mechanical wavesin
the contextofthebig
ideasthatorganizethe
curriculum framework.

CR6a— The laboratory work
used throughout the course
includes investigations that
supportthe foundational
AP Physics 1 principles.

CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowing studentstoapply
all seven science practices.

Cg:‘ollegeBoard



AP® Physics 1 Sample Syllabus 2

AP

Syllabus 1066434v1

Physics Principles and AP® Science Practices

[CR6a] [CR6b]
Simple Pendulum and Mass-Spring Systems
10. Hooke’s Law: students determine the

relationship between distance stretched and
force.
1.1,1.4,21,2.2,3.3,4.1,5.1,6.2,7.2
11. Pendulum Properties: students determine what
factorsaffectthe period ofapendulum
Guided-Inquiry Investigation
1.1,21,2.2,31,4.1,4.2,5.1,5.2,6.1,6.2,7.2
Impulse, Momentum, and Conservation of

Momentum
12. Momentum and Collisions: students determine

momentum before and afterindifferenttypes
ofcollisions.
1.1,1.4,21,2.2,3.3,4.1,5.1,6.2

13. Car Crash Physics: students design a car that
will safely protectanegginacrash.
Open-Inquiry Investigation
1.1,1.4,2.1,2.2,3.1,3.3,4.1,4.2,5.1,5.2,
6.1,6.2,7.2

Work, Energy, and Conservation of Energy
14. Ballistics Pendulum: students determine the

initial speed of a“bullet.”
Guided-Inquiry Investigation
11,14,2.1,2.2,3.1,3.2,4.1,4.2,5.1,5.2,

6.1,6.2,7.2
15. Energy to Work Lab: students determine how

work changesenergy.
11,14,21,2.2,3.3,41,5.1,6.2

Rotational Kinematics and Conservation of

Angular Momentum

16. Torque Lab: students determine factors that
affect the rotational motion of an object.
11,14,21,2.2,3.3,41,5.1,6.2

17.Rolling Cylinders: studentsdetermine howthe
type of cylinder rolled affects time of roll.
11,14,21,2.2,3.3,41,5.1,6.2

18. Flying Pigs and Centripetal Force: students
determine the factorsthataffect centripetal
force.
Guided-Inquiry Investigation
11,14,21,2.2,31,41,4.2,5.1,5.2,6.1,
6.2,7.2

Bll

BI2

BI3

Bl4

BIS

BI6

CR6a— The laboratory work
used throughout the course
includes investigations that
supportthe foundational
AP Physics 1 principles.

CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowing studentstoapply
all seven science practices.
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AP® Physics 1 Sample Syllabus 2

= AP

Syllabus 1066434v1

Physics Principles and AP® Science Practices
[CR6a] [CR6b] Bi1|BI2|BI3|Bl4|BI5|BI6
Electrostatics
19. Coulomb’s Law: students determine the
relationship between force, charge and
distance between charges.
Guided-Inquiry Investigation . . .
1.1,1.4,2.1,2.2,3.1,4.1,4.2,5.1,5.2,6.1,
6.2,7.2
Simple DC Circuits
20. Electric Circuit Lab: students determine voltage
and currentrelationshipsin simple circuit
orientations (seriesandparallel).
. —_— [] 0
Open-Inquiry Investigation
1.1,1.4,2.1,2.2,3.1,4.1,4.2,5.1,5.2,6.1,
6.2,7.2
WavesandSound
21. Resonance Apparatus Lab: students determine
the speed of sound by using resonancein a
tube.
Guided-Inquiry Investigation .
1.1,1.4,2.1,2.2,3.1,4.1,4.2,5.1,5.2,6.1,
6.2,7.2
22. Beats and Standing Waves: students determine
how beats and standing waves are produced. O
1.1,1.4,2.1,2.2,3.3,4.1,5.1,6.2

CR6a— The laboratory work
used throughout the course
includes investigations that
supportthe foundational
AP Physics 1 principles.

CR6b— The laboratory work
used throughout the course
includes guided-inquiry
laboratory investigations
allowing studentstoapply
all seven science practices.

Additional Course Information

Labs & Classwork

Labsareall“hands-on”and placed throughouttheinstructional year. Students will spend
atleast25% of classtimeinlaboratoryinvestigations. [CR5] Labs can be eitherteacher
directedor studentdirected/open-ended. Duringateacher-directedlab ,the students
are giveninstruction onthe operation of lab equipmentand guidance in the process of
the experiment. Student-directedlabsarewhenthe students are givenan objective, e.g.
“Determine the acceleration due to gravity on Earth,” and standard materials needed
toconductalab. Studentsareallowedto create their own experimental designand
collect data, which can be analyzed through graphical methods. These inquiry-based
investigationsor student-directed labshave anextraelementaddedtothe labreport.
Aftertheselabs, each studentgroupmustpresenttheirresultstothe classand defend
theirresults. Theywillalso evaluate one other group's approach tothe problemand offer
acritique of their procedures and results. [CR8]

Studentsworkinlab groups, buteach student must submitalab reportwhichisturnedin
the day afterthe conclusion of eachactivity, thengraded andreturned. Thereportmust
include the following components: [CR7]

CR5— Students are provided
with the opportunity to
spendaminimumof25
percentof instructional
timeengaginginhands-on
laboratoryworkwithan
emphasis on inquiry-based
investigations.

CR8—The course provides
opportunitiesforstudents
to develop written and oral
scientific argumentation
skills.

CR7—The course provides
opportunities for
studentstodeveloptheir
communication skills by
recordingevidenceoftheir
researchofliterature or
scientific investigations
through verbal, written,
and graphic presentations.
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AP® Physics 1 Sample Syllabus 2

= AP

Syllabus 1066434v1

e Statement of the problem

e Hypothesis

e Discussion oroutline of howthe procedure will be carried out
e Data collected from the experiment

e Dataanalysis

e Conclusionincluding erroranalysis

e Peerreview (if included in this lab)

Studentsarerequiredtokeepthereportsinanorganizedlab notebook. Thislab notebook
willkept by the students forthe entire year and mustinclude the completed labreports as
wellastherawdatatablesand any notes made during the execution ofthelabs donein
the course. [CR7]

Twolabinvestigationsduringthe year are extended projectsthatrequire using data
collected by outside sources. Students will utilize this data to find out answers to
guestions posed by the instructor and also questions they formulate themselves.

Real World Activity:

Car Crash Physics: This past year a lawyer approached me with a problem. His client
washurtinacrash,buttheinsurance companywasclaimingtherewasnotenough
forcegeneratedinthe crashtocauseinjuries. The studentswillbe giventhe same
problemandaskedtocomeupwithananswertotheinsurance company. Theywill
research information needed and write a report detailing their conclusions. Each group
will present their findings to the class and also review and critique another group’s
conclusions and methods used to come up with their answer. As one group presents their
findings as experts, the other group will be acting as the insurance company trying to find
holesintheirargument. [CR4]

Kepler Telescope Exoplanet Discovery: The Keplertelescope hasbeendiscovering
evidenceaboutnew planetsaroundotherstarsforthelastfewyears. Some ofthis data
is posted onthe Internetand we will use it to determine properties of these planets.
Students will have a new planet to investigate and determine as many physical properties
aboutthatplanetaspossibleformthe dataset. Theinvestigation requiresthe students
toutilize Learning Objectives2.B.2.1,3.A.2.1,3.A.4.2,3.B.2.1,3.C.1.2,and4.A.1.1.
[CR3]

CR7—The course provides
opportunities for
studentstodeveloptheir
communication skills by
recordingevidenceoftheir
researchofliterature or
scientific investigations
through verbal, written,
and graphic presentations.

CR4— The course

provides students with
opportunities to apply
their knowledge of physics
principlestorealworld
questions or scenarios
(including societal issues or
technological innovations)
to help them become
scientificallyliterate
citizens.

CR3— Students have
opportunities to apply

AP Physics1learning
objectives connecting
acrossenduring
understandingsas
described in the curriculum
framework. These
opportunities must occur
inadditiontothosewithin
laboratory investigations.
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