
 
Course Introduction 
 
AP Physics 1 is an algebra-based course in general physics that meets for 44 minutes a 
day during the entire school year.  General physics topics presented during the course 
closely follow those outlined by the College Board and also mirrors an introductory 
university physics course. 
 
AP Physics 1 is organized around six big ideas that bring together the 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.  The solution to the puzzle is how the real world around them actually works.  
The students will participate in inquiry-based explorations of these topics to gain a more 
conceptual understanding of these physics concepts.  Students will spend less of their 
time in traditional formula-based learning and more of their effort will be directed to 
developing critical thinking and reasoning skills. 
 
Textbook 
Serway, and Vuille. College Physics. 8 ed. Boston: Cengage Learning, 2012. Print. 
 
Big Ideas for AP Physics 1 
 
Big Idea 1: Objects and systems have properties such as mass and charge.  Systems 
may have internal structure. 
 
Big Idea 2: Fields existing in space can be used to explain interactions. 
 
Big Idea 3: The interactions of an object with other objects can be described by forces. 
 
Big Idea 4: Interactions between systems can result in changes in those systems. 
 
Big Idea 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 
without the permanent transfer of mass and serve as a mathematical model for the 
description of other phenomena. 
 
The big ideas for AP Physics 1 are correlated to the content of the course and to the lab 
and inquiry-based investigations done throughout the school year in the following table. 
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Outline of AP Physics 1 Principles and Correlation to Big Ideas (BI) 
Physics Principles BI 1 BI 2 BI 3 BI 4 BI 5 BI 6 

Kinematics 

Ch 2: Motion in One Dimension   ✓ ✓   

Ch 3: Vectors and Two-Dimensional Motion  ✓ ✓ ✓   

Dynamics of Force and Motion 

Ch 4: The Laws of Motion ✓ ✓ ✓ ✓   

Ch 7: Rotational Motion and the Law of 
Gravity (including circular motion) 

✓ ✓ ✓ ✓   

Universal Law of Gravitation 

Ch 4: The Laws of Motion ✓ ✓ ✓ ✓   

Ch 7: Rotational Motion and the Law of 
Gravity (including circular motion) 

✓ ✓ ✓ ✓   

Simple Pendulum and Mass-Spring Systems 

Ch 4: The Laws of Motion   ✓ ✓ ✓  

Ch 13: Vibrations and Waves   ✓  ✓  

Impulse, Linear Momentum, and Conservation of Linear Momentum 

Ch 6: Momentum and Collisions   ✓ ✓ ✓  

Work, Energy, and Conservation of Energy 

Ch 5: Energy (includes work and power)   ✓ ✓ ✓  

Rotational Kinematics and Conservation of Angular Momentum 

Ch 8: Rotational Equilibrium and Rotational 
Dynamics (includes torque, rotational 
kinematics and energy, rotational dynamics 
and conservation of angular momentum) 

  ✓ ✓ ✓  

Electrostatics 

Ch 15: Electric Forces and Electric Fields 
(including conservation of charge) 

✓  ✓  ✓  

Ch 16: Electrical Energy and Capacitance ✓      

Simple DC Circuits 

Ch 17: Current and Resistance ✓    ✓  

Ch 18: Direct-Current Circuits (including 
Ohm’s law and Kirchoff’s law) 

✓    ✓  

Waves and Sound 

Ch 13: Vibrations and Waves      ✓ 

Ch 14: Sound      ✓ 

 
Science Practices 
 
This AP Physics 1 course, specifically laboratory activities, will focus on seven practices 
that scientists apply to their work on a regular basis. 
 

1. The student can use representations and models to communicate scientific 
phenomena and solve scientific problems.  

2. The student can use mathematics appropriately.  
3. The student can engage in scientific questioning to extend thinking or to 

guide investigations within the context of the AP course.  



4. The student can plan and implement data collection strategies in relation to 
a particular scientific question. (Note: Data can be collected from many 
different sources, e.g., investigations, scientific observations, the findings 
of others, historic reconstruction and/or archived data.)  

5. The student can perform data analysis and evaluation of evidence.  
6. The student can work with scientific explanations and theories.  
7. The student is able to connect and relate knowledge across various scales, 

concepts and representations in and across domains.  
 
Outline of AP Physics 1 Labs and investigations with Correlations to Big Ideas 
(BI). 
Note: Labs are tentative and subject to change. 
 

Physics Principles and AP 
Science Practices 

BI 
1 

BI 
2 

BI 
3 

BI 
4 

BI 
5 

BI 
6 

Inquiry 
(Guided/ 

Open) 

Science 
Practices 

Kinematics 

1. Car Velocity Lab   ✓     2,4,5 

2. Reaction Time   ✓    ✓ (O) 2,3,4,5 

3. Projectile Motion 1   ✓    ✓ (O) 2,4 

4. Projectile Motion 2   ✓     2,4,5 

Dynamics of Force and Motion 

5. Force Table and Vectors ✓ ✓ ✓ ✓    1,2,5 

6. Atwood’s Machine ✓ ✓ ✓ ✓    2,5 

7. Inclined Planes Forces and 
Friction 

✓ ✓ ✓ ✓   ✓ (G) 2,5,6,7 

Universal Law of Gravitation 

8. Galileo Ramps ✓ ✓ ✓    ✓ (G) 2,4,5,6 

9. Kepler Exoplanent Data ✓ ✓ ✓     1,2,4,5,6 

Simple Pendulum and Mass-Spring 
System 

10. Hooke’s Law   ✓  ✓  ✓ (O) 2,4,5,7 

11. Pendulum Properties   ✓  ✓  ✓ (O) 2,3,4,5 

Impulse, Momentum, and Conservation 
of Momentum 

12. Momentum and Collisions   ✓ ✓ ✓   2,4,5,6,7 

13. Car Crash Physics   ✓ ✓ ✓   1,2,3,4,5,
6 

Work, Energy, and Conservation of 
Energy 

14. Ballistics Pendulum   ✓ ✓ ✓   1,2,5,6 

15. Energy to Work Lab   ✓ ✓ ✓  ✓ (O) 2,3,4,5,6,
7 

Rotational Kinematics and 
Conservation of Angular Momentum 

16. Torque Labs   ✓ ✓ ✓   2,4,5,7 



17. Rolling Cylinders   ✓ ✓ ✓   2,4,5 

18. Flying Objects and 
Centripetal Force 

  ✓ ✓ ✓   2,5,6 

Electrostatics   

19. Coulomb’s Law ✓  ✓  ✓   2,4,5,6 

Simple DC Circuits   

20. Electric Circuit Lab ✓    ✓  ✓ (G) 2,3,4,5 

Waves and Sound   

21. Resonance Apparatus 
Lab 

     ✓  2,4,5 

22. Beats and Standing 
Waves 

     ✓  2,5,6,7 

 
Additional Course Information 
 
Labs and Classwork 
Labs will be a mix of “hands-on” with some virtual labs.  Students will spend at least 
25% of class time in laboratory investigations.  Labs can be either teacher directed or 
students directed/open-ended.  During a teacher-directed lab, the students are given 
instruction on the operation of lab equipment and guidance in the process of the 
experiment.  Student-directed labs are when the students are given an objective and 
standard materials needed to conduct a lab.  Students are allowed to create their own 
experimental design and collect data, which can be analyzed through graphical 
methods.  These inquiry-based investigations or student-directed labs can have an 
extra element added to the lab report.  After some of these labs, each student group 
must present their results to the class and defend their results.  They will also evaluate 
one other group’s approach to the problem and offer a critique of their procedures and 
results. 
 
Students work in lab groups, but each student must submit a lab report which is turned 
in the day after the conclusion of each activity (or as directed by the instructor).  The 
report will follow the standardized system used by all science classes at Iroquois High 
School. 
 
Students are required to keep the reports in an organized lab notebook.  This lab 
notebook will be kept by the students for the entire year and must include the completed 
lab reports as well as the raw data tables and any notes made during the execution of 
the labs done in this course.  The lab notebook must also include all components 
included in the formal lab report: research, purpose, hypothesis, variables, materials, 
procedure, data/observations, analysis/calculations and a conclusion. 
 
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.  At multiple points 
throughout the year, students may pick one of the following solutions or submit their 
own ideas for teacher approval: 
 

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

 Students will research a thrill ride at an amusement 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 
to both human and animal life. They will also propose solutions to noise pollution 
problems. 

 Students will go to the insurance institute of highway safety website (iihs.org) and 
will look at the safest cars in a crash. They will present information as to why 
these cars are safer and how the safety features keep people safe. 

 

Students will present their real world solutions to the class.  Part of the presentation 
grade includes the delivery of information and how well the students ask questions of 
and answer questions from their peers. 

 

Students are tasked with designing and testing an apparatus or a structure: such as a 
bridge, vehicle or catapult.  Rules and limitations regarding materials and dimensions 
are set Students are given the opportunity to test and refine their project. The final 
products are then put to the test in a competition setting.  If possible, these creations will 
be shown and demonstrated to regular Physics classes (non-AP). (LO 1.C.1.1, 3.A.3.3, 
3.B.1.2). 

 

Problem Assignments 

Problems given to students come from the textbook, supplemental text, released AP 
exams or other sources as deemed appropriate by the instructor.  An orderly problem-
solving process is stressed to encourage and enable students to find solutions to any 
and all problems.  This problem solving process is used each time a problem is solved. 

 


