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AP Physics 1
Syllabus

2015 – 20161 2

Instructor: Kevin J. Kukla
• Room: C123

• Phone: 425.385.7139

• Email: kkukla@everettsd.org

• Calendar: https://sites.google.com/site/apphysics1calendar/

• Web Page: http://www.everettsd.org/Domain/2486

• Moodle: https://moodle.everett.k12.wa.us/moodle/login/index.php

• Remind: https://www.remind.com/join/drkukap1

• College Board (AP Physics 1): http://apcentral.collegeboard.com/apc/public/courses/teachers_
corner/2262.html

• Date of AP Physics 1 (Algebra-Based) Exam: Tuesday, May 3, 2016 (12 PM)

Course Description
The AP Physics 1 course will meet every day for normally 55 minutes. The AP College Board has designed the AP
Physics 1 course as an equivalent to an algebra-based college-level physics class. At the end of the course, students
will take the AP Physics 1 Exam, which will test students’ knowledge of both the conceptual and mathematical for-
mulations of the requisite concepts.

More specifically, students are expected to demonstrate their learning through the creation, interpretation, and anal-
ysis of data. Students will then be assessed through the production of their written work, tasks, laboratory reports,
practicums, oral presentations, projects, tests/quizzes, and composition notebook. The composition notebook is used
every day for classwork, notes, tasks, labs, practicums, etc. Therefore, to be successful in this course, it is necessary
that students keep an organized and updated composition notebook.

1 Adapted from Dolores Gende, College Board, & Andrew Sevald
2 Last Modified: 2015/09/05 at 12:21 Noon
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Text/Required Materials
• College Physics: A Strategic Approach (3rd Edition), Randall D. Knight (Professor Emeritus) and Brian Jones.

(Required – Available on Moodle)

• Conceptual Physics (12th Edition), Paul G. Hewitt (Recommended – Available on Moodle)

– Text

– Course reader

– Bound composition notebook (graph-paper is preferable)

– Pens/pencils

– Scientific calculator (graphing calculator is preferable). Note: No personal communication devices can be
used for calculator functions during tests and quizzes.

– Class resources can be found on Moodle

Topics (Brief)

31 Weeks of Instruction Before AP Exam: Tuesday, May 3, 2016 (12 PM)
• Unit 1: Physics Skills (2 Weeks)

– Graphing Skills; Laboratory Skills

– Textual Readings

∗ Summer Assignment; Handouts (Moodle)

• Unit 2: Kinematics (3 Weeks)

– Constant Velocity; Uniform Acceleration; Linear Motion; Projectile Motion

– Textual Readings

∗ Knight: Chapter 1 (1-1 through 1-5); Chapter 2 (2-1 through 2-8); Chapter 3 (3-1 through 3-7) [62
pages]

∗ Hewitt: Chapter 3; Chapter 10; Chapter 1 [31 pages]

• Unit 3: Dynamics (3 Weeks)

– Interactions: Forces; Newton’s First Law; Newton’s Third Law; Newton’s Second Law

– Textual Readings

∗ Knight: Chapter 4 (4-1 through 4-7); Chapter 5 (5-1 through 5-8) [44 pages]
∗ Hewitt: Chapter 2; Chapter 4; Chapter 5 [34 pages]

• Unit 4: CircularMotion & Gravitation (2 Weeks)

– Circular Motion; Gravitation

– Textual Readings

∗ Knight: Chapter 6 (6-1 through 6-6) [20 pages]
∗ Hewitt: Chapter 9; Chapter 10 [32 pages]

• Unit 5: Energy (4 Weeks)

– Energy and Energy Transfer; Conservation of Energy

– Textual Readings

∗ Knight: Chapter 10 (10-1 through 10-6 and 10-8) [22 pages]

http://www.pearsonhighered.com/educator/product/College-Physics-A-Strategic-Approach-Plus-MasteringPhysics-with-eText-Access-Card-Package/9780321902559.page
https://moodle.everett.k12.wa.us/moodle/login/index.php
http://www.conceptualphysics.com/
https://moodle.everett.k12.wa.us/moodle/login/index.php
https://moodle.everett.k12.wa.us/moodle/login/index.php
https://professionals.collegeboard.com/testing/ap/about/dates/next-year
http://www.everettsd.org/cms/lib07/WA01920133/Centricity/Domain/2486/ap-physics-data-analysis-student-guide.pdf
https://moodle.everett.k12.wa.us/moodle/login/index.php
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∗ Hewitt: Chapter 7 [15 pages]

• Unit 6: Momentum (3 Weeks)

– Impulse and Momentum; Conservation of Momentum

– Textual Readings

∗ Knight: Chapter 9 (9.1 through 9.7) [19 pages]
∗ Hewitt: Chapter 6 [12 pages]

• Unit 7: Simple HarmonicMotion (3 Weeks)

– Simple Harmonic Motion; Spring Mass Systems; Simple Pendulum

– Textual Readings

∗ Knight: Chapter 14 (14-1 through 14-5) [16 pages]
∗ Hewitt: Chapter 19 [11 pages]

• Unit 8: Torque & RotationalMotion (4 Weeks)

– Rotational Kinematics; Torque; Rotational Dynamics; Rotational Kinetic Energy; Conservation of Angu-
lar Momentum

– Textual Readings

∗ Knight: Chapter 7 (7-1 through 7-7) [26 pages]
∗ Hewitt: Chapter 8 [19 pages]

• Unit 9: MechanicalWaves & Sound (2 Weeks)

– Transverse and Longitudinal Waves; Interference Sound; Standing Waves

– Textual Readings

∗ Knight: Chapter 15 (15-1, 15-2, 15-7); Chapter 16 (16-1 through 16-4 and 16-7) [26 pages]
∗ Hewitt: Chapter 20 [12 pages]

• Unit 10: Electric Charge & Electric Force (2 Weeks)

– Electric Force; Electric Current

– Textual Readings

∗ Knight: Chapter 20 (20-1 through 20-3) [11 pages]
∗ Hewitt: Chapter 22 [17 pages]

• Unit 11: DC Circuits (1 Week)

– DC Circuits

– Textual Readings

∗ Knight: Chapter 22 (22-1 through 22-6); Chapter 23 (23-1 through 23-5) [30 pages]
∗ Hewitt: Chapter 23 [14 pages]

• Unit 12: Exam Review (2 Weeks)

– Preparation for AP Physics 1 Exam

– Textual Readings

∗ Practice Tests
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Required Materials
• Bound composition notebook (graph-paper is preferable)

• Pens/pencils,

• Scientific calculator (graphing calculator is preferable). Note: No personal communication devices can be used
for calculator functions during tests and quizzes.

Grading Categories

Formative Assessments: 70%
• Quizzes

• Labs (Informal Lab Reports)

• Tasks (work assigned during class)

• Class Notes

– Formative assessments demonstrate your learning progress and reflect the most recent learning.

– Formative assessments cannot be re-taken.

Summative Assessments: 30%
• Unit Tests

• Lab Practicums (Formal Lab Reports)

– Summative assessments demonstrate your learning at the end of the unit of study.

– Summative assessments can be re-taken only once and only if you score an 85% or below and this grade
will replace your original grade even if it your latest grade is lower.

1 Curve
Any assessment will be curved according to the following formula:

10
√

your grade

• Examples:

– 65% = 10
√

65% = 81%

– 88% = 10
√

88% = 93%

– 100% = 10
√

100% = 100%

∗ This curve disallows scores above 100%

Grading Scale
As Bs Cs Ds/Fs

A = 93.0% – 100.0% B+ = 87.0% – 89.9% C+ = 77.0 – 79.9% D+ = 67.0 – 69.9%
A – = 90.0% – 92.9% B = 83.0% – 86.9% C = 73.0% – 76.9% D = 60.0% – 66.9%

B – = 80.0% – 82.9% C – = 70.0% – 72.9% F = 0.0% – 59.9%
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Lab Journal Guidelines
Example of the elements that may be required for either a formal or informal lab report (or both):

(I) Lab Investigation Question
The problem or task to be investigated is written as a question by the student. It provides the overall direction
for the laboratory investigation and must be addressed in the conclusion.

– If the investigation involves a prediction, the students know that:

∗ A Hypothesis is a general belief, pattern, model, or rule developed from observations. Hypotheses
can be used to develop predictions.

∗ A Prediction is a statement that describes the outcome of a specific experiment (prior to conducting
the experiment). Predictions must be based on the hypothesis being tested. The statement should be
written as: IF (hypothesis) is true, AND (experiment), THEN (prediction).

(II) Equipment & Equipment Setup

– A list of all laboratory equipment used in the investigation

– A detailed and labeled diagram to illustrate the configuration of the equipment

(III) Step-by-Step Procedure

– Neatly explained in a numbered sequence

– Identify and name all experimental variables

– Briefly describe how the independent variable is controlled

∗ Hint: your audience is not necessarily composed of Physics types! Someone who was not present dur-
ing the lab should be able to understand how the experiment was performed and be able to reproduce
the results by reading your procedure.

(IV) Data

– What data needs to be taken?

– How many trials do you have to include?

– How is data reported?

∗ Hint: Be sure to clearly distinguish between measured quantities and calculated quantities. In this
section you will only record your measurements.

(V) Data Analysis

– How do you interpret data?

– Include graphs and analysis of graphs as appropriate

– Show all calculations from graphs as appropriate.

– State the meaning of the slope and discuss the significance of the y-intercept when appropriate

– Calculations for any theoretical values should be neatly shown A sample calculation must appear describ-
ing the method of obtaining all derived values

– The comparison between experimental results and theoretical values should be done by finding percent
errors

– If the results are obtained by two different ways, the comparison should be done by calculating percent
differences

(VI) Conclusions
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– Does the evidence support your claim? Explain why or why not.

– Discuss any questionable data or surprising results

– Explain the possible source of any error or questionable results

– Discuss the uncertainties in your measurements and how they affected the reliability of your results

– Suggest changes in experimental design that might test your explanations

Make-Up Work
• If you are absent, it is your responsibility to see me regarding missed work the day you return from your absence.

Your grade will be assigned a zero until the work is completed.

• All make-up must be completed within the number of your absence.

Attendance/Tardies
We will follow the attendance policy of Jackson High School. This can be found in the Student Handbook, specifically
the section on Student Responsiblities and Rights: http://www.everettsd.org/domain/1493.

Academic Honesty
We will follow the academic honesty policy of Jackson High School: http://www.everettsd.org/domain/1493.

Classroom Management: Behavioral Incidences
It is the right of all students to learn without disruptions. Guidelines outlined in the Student Rights and Responsibilities
Handbook will be followed: http://www.everettsd.org/domain/1493.

• A ‘behavioral incident’ can be defined as any event that interferes with the learning process, environment, or
success of the class. This definition follows from the policy of the Everett School District that all students have
the right to learn without disruption. This can be found in the Student Handbook, specifically the section on
Student Responsiblities and Rights: http://www.everettsd.org/domain/1493.

• The following is a general outline that we will adhere to, though it may be amended given the severity of the
incident:

1st Incident (Any Combination of Steps Below)
(a) Verbal Warning and/or Student Conference

(b) 1 – 2 Detentions – Lunch and/or After-School (Parent Contact)

2nd Incident (Any Combination of Steps Below)
(a) Verbal Warning and Student Conference

(b) Parent Contact

(c) 1 –3 Detentions – Lunch and/or After-School (Parent Contact)

http://www.everettsd.org/domain/1493
http://www.everettsd.org/domain/1493
http://www.everettsd.org/domain/1493
http://www.everettsd.org/domain/1493
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3rd Incident and Beyond (Any Combination of Steps Below)
(a) Student Conference and 1 –3 Detentions – Lunch and/or After-School (Parent Contact)

(b) Adminstator Referral

Note: The severity of an infraction may require an automatic office referral. See Student Handbook for examples.

Phone Use
Phones will be used for only academic purposes, as in video analysis.

7 Science Practices
The Science Practices describe the knowledge and skills that students should learn and demonstrate to reach a goal or
complete a learning activity. (Note that Science Practices will be denoted by “SP #.# ”.)

Science Practice 1: The student can use representations and models to communicate scien-
tific phenomena and solve scientific problems
• SP 1.1 The student can create representations and models of natural or manmade phenomena and systems in the

domain.

• SP 1.2 The student can describe representations and models of natural or manmade phenomena and systems in
the domain.

• SP 1.3 The student can refine representations and models of natural or manmade phenomena and systems in the
domain.

• SP 1.4 The student can use representations and models to analyze situations or solve problems qualitatively and
quantitatively.

• SP 1.5 The student can reexpress key elements of natural phenomena across multiple representations in the
domain.

Science Practice 2: The student can use mathematics appropriately
• SP 2.1 The student can justify the selection of a mathematical routine to solve problems.

• SP 2.2 The student can apply mathematical routines to quantities that describe natural phenomena.

• SP 2.3 The student can estimate numerically quantities that describe natural phenomena.

Science Practice 3: The student can engage in scientific questioning to extend thinking or to
guide investigations within the context of the AP course
• SP 3.1 The student can pose scientific questions.

• SP 3.2 The student can refine scientific questions.

• SP 3.3 The student can evaluate scientific questions.
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Science Practice 4: The student can plan and implement data collection strategies in relation
to a particular scientific question
• SP 4.1 The student can justify the selection of the kind of data needed to answer a particular scientific question.

• SP 4.2 The student can design a plan for collecting data to answer a particular scientific question.

• SP 4.3 The student can collect data to answer a particular scientific question.

• SP 4.4 The student can evaluate sources of data to answer a particular scientific question.

Science Practice 5: The student can perform data analysis and evaluation of evidence
• SP 5.1 The student can analyze data to identify patterns or relationships.

• SP 5.2 The student can refine observations and measurements based on data analysis.

• SP 5.3 The student can evaluate the evidence provided by data sets in relation to a particular scientific question.

Science Practice 6: The student can work with scientific explanations and theories
• SP 6.1 The student can justify claims with evidence.

• SP 6.2 The student can construct explanations of phenomena based on evidence produced through scientific
practices.

• SP 6.3 The student can articulate the reasons that scientific explanations and theories are refined or replaced.

• SP 6.4 The student can make claims and predictions about natural phenomena based on scientific theories and
models.

• SP 6.5 The student can evaluate alternative scientific explanations.

Science Practice 7: The student is able to connect and relate knowledge across various scales,
concepts and representations in and across domains
• SP 7.1 The student can connect phenomena and models across spatial and temporal scales.

• SP 7.2 The student can connect concepts in and across domain(s) to generalize or extrapolate in and/or across
enduring understandings and/or big ideas.

Topics/Big Ideas/Learning Objectives/Science Practices/Textual Readings (De-
tailed)

31 Weeks of Instruction Before AP Exam: Tuesday, May 3, 2016 (12 PM)
Note that Learning Objectives are denoted by, for example, “3.A.1.1” and Science Practices denoted by, for example,
“SP 1.5”.

Unit 1: Physics Skills
• Graphing Skills

• Laboratory Skills

https://professionals.collegeboard.com/testing/ap/about/dates/next-year
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Textual Readings

• Summer Assignment

• Handouts (Moodle)

Unit 2: Kinematics
• Reference Frames and Displacement

• Average Velocity and Instantaneous Velocity

• Motion at Constant Acceleration

• Falling Objects

• Adding Vectors by Components

• Projectile Motion: projectiles fired horizontally and at an angle

• Graphical Analysis of Motion

Textual Readings

• Knight: Chapter 1 (1-1 through 1-5); Chapter 2 (2-1 through 2-8); Chapter 3 (3-1 through 3-7) [62 pages]

• Hewitt: Chapter 3; Chapter 10; Chapter 1 [31 pages]

Unit 3: Dynamics
• Forces

• Free-Body-Diagrams

• Newtons Laws of Motion

• Mass and Weight

• Applications Involving Friction, Inclines

Textual Readings

• Knight: Chapter 4 (4-1 through 4-7); Chapter 5 (5-1 through 5-8) [44 pages]

• Hewitt: Chapter 2; Chapter 4; Chapter 5 [34 pages]

http://www.everettsd.org/cms/lib07/WA01920133/Centricity/Domain/2486/ap-physics-data-analysis-student-guide.pdf
https://moodle.everett.k12.wa.us/moodle/login/index.php
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Unit 4: CircularMotion & Gravitation
• Kinematics of Uniform Circular Motion

• Dynamics of Uniform Circular Motion

• Newtons Law of Universal Gravitation

• Gravity Near the Earths Surface

• Satellites and“Weightlessness”

• Kepler’s Laws

Textual Readings

• Knight: Chapter 6 (6-1 through 6-6) [20 pages]

• Hewitt: Chapter 9; Chapter 10 [32 pages]
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Unit 5: Energy
• Work

• Kinetic Energy and the Work-Energy Theorem

• Potential Energy: Gravitational and Elastic

• Mechanical Energy and its Conservation

• Power

Textual Readings

• Knight: Chapter 10 (10-1 through 10-6 and 10-8) [22 pages]

• Hewitt: Chapter 7 [15 pages]
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Unit 6: Momentum
• Impulse and Change in Momentum
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• Conservation of Momentum

• Conservation of Energy and Momentum in Collisions (1 dimension)

• Conservation of Momentum in Collisions (2 dimensions: qualitative and semi-quantitative only)

Textual Readings

• Knight: Chapter 9 (9.1 through 9.7) [19 pages]

• Hewitt: Chapter 6 [12 pages]
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Unit 7: Unit Simple HarmonicMotion
• Simple Harmonic Motion

• SHM Graphs: position, velocity, acceleration, energy

• Energy in SHM

• Mass-Spring Systems

• Simple Pendulum
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Textual Readings

• Knight: Chapter 14 (14-1 through 14-5) [16 pages]

• Hewitt: Chapter 19 [11 pages]

Unit 8: Torque & RotationalMotion
• Torque

• Center of Mass (qualitative)

• Rotational Kinematics

• Rotational Dynamics and Rotational Inertia

• Rolling Motion (without slipping)

• Rotational Kinetic Energy

• Angular Momentum and its Conservation

Textual Readings

• Knight: Chapter 7 (7-1 through 7-7) [26 pages]

• Hewitt: Chapter 8 [19 pages]
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Unit 9: MechanicalWaves & Sound
• Wave Motion

• Types of Waves: Transverse and Longitudinal

• Energy Transmitted by Waves: relationship of energy and wave amplitude
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• Reflection and Interference of Waves

• Standing Waves

• Sources of Sound:

– Standing waves for stringed instruments

– Standing waves for a tube open at both ends and for a tube closed at one end

• Beats

• Doppler Effect (qualitative)

Textual Readings

• Knight: Chapter 15 (15-1, 15-2, 15-7); Chapter 16 (16-1 through 16-4 and 16-7) [26 pages]

• Hewitt: Chapter 20 [12 pages]

Unit 10: Electric Charge & Electric Force
• Static Electricity; Electric Charge and its Conservation

• Electric Charge in the Atom

• Charging Processes

• Coulomb’s Law

Textual Readings

• Knight: Chapter 20 (20-1 through 20-3) [11 pages]

• Hewitt: Chapter 22 [17 pages]
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Unit 11: DC Circuits
• Electric Current

• Ohms Law: Resistance and Resistors

• Resistivity

• Electric Power

• DC Circuits

• Resistors in Series and Parallel

• Kirchhoff’s Rules (circuits with one battery only)

• Internal Resistance is NOT covered in AP Physics 1
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Textual Readings

• Knight: Chapter 22 (22-1 through 22-6); Chapter 23 (23-1 through 23-5) [30 pages]

• Hewitt: Chapter 23 [14 pages]

Laboratory Investigations & The Science Practices
The AP Physics 1 course devotes over 25% of the time to laboratory investigations [CR5]. The laboratory component
of the course allows the students to demonstrate the seven science practices through a variety of investigations in all
of the foundational principles.

The students use guided inquiry (GI) or open inquiry (OI) in the design of their laboratory investigations. Some labs
focus on investigating a physical phenomenon without having expectations of its outcomes. In other experiments,
the student has an expectation of its outcome based on concepts constructed from prior experiences. In application
experiments, the students use acquired physics principles to address practical problems.

All investigations are reported in a laboratory journal. Students are expected to record their observations, data, and
data analyses. Data analyses include identification of the sources and effects of experimental uncertainty, calculations,
results and conclusions, and suggestions for further refinement of the experiment as appropriate. [CR7]
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