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COURSE DESCRIPTION:   

AP Physics is designed to be equivalent to a first semester (mechanics) calculus based physics 
course taken at university.  Emphasis will be placed on the use of calculus (both differential and 
integral) to solve challenging mechanics problems.    

Students successfully completing this course will 1) have a strong understanding of mechanics, 2) be 
able to design laboratory experiments and critically interpret their results, and 3) become excellent 
problem solvers. 

In order to take AP Physics, students must have successfully completed the first year of physics and 
currently be enrolled in Calculus. 

It is expected that students enrolled in AP Physics will take the AP Physics C Mechanics Exam. 

 

TEXTBOOK: 

Fundamentals of Physics, 7th edition, by Halliday/Resnick/Walker, 2005, John Wiley & Sons.  

By the way, this is the same textbook I used for my first two physics courses at university.  Mine was 
the 2nd edition, and I still have it.  It was a good physics textbook then and it is ever better now.  

 

SCHEDULE:  

Classes meet five days a week in 58-minute periods.  Accounting for holidays, teacher professional 
development and curriculum days, conferences, finals, and the Michigan Merit Exam; there is only 
about 29 weeks of actual class days until the AP Physics C Mechanics Exam.  Since we have a lot of 
topics to cover and a lot of labs to do, this is a tight schedule.   

Beginning today you will have some type of assignment hanging over your head each and every day 
until just before the AP exam.  Physics is best learned a little bit each day.  Do not take any days off 
from learning physics – it will only mean twice as much work the next day.  I think it is best you know 
this up front. 

 

GRADING: 

Your marking period grade will be based on the total number of points 
you receive on homework assignments, labs and tests.  Your letter grade 
will be based on the scale shown to the right.  I do not round, you must 
make it to a grade range to get that grade. 

Your semester grade is determined by combining your percentages for 
the two marking periods and the final.  The following weighting will be 
used: each marking period will account for 40% of your grade, and the 
final will account for 20% of your grade.  I do not round, you must make 
it to a grade range to get that grade.  You must pass both marking 
periods or one marking period and the final to pass this class.  

 

If you do not have a C- or better first semester, you cannot continue to the second semester of 
AP Physics.   
Be forewarned, College Board charges a cancelation fee for students signing up for an AP test 
and then deciding not to take the test.  (You do not get all your money back.)  

A 93 – 100% 
A- 90 – 93 
B+ 87 – 90 
B 83 – 87 
B- 80 – 83 
C+ 77 – 80 
C 73 – 77 
C- 70 – 73 
D+ 67 – 70 
D 63 – 67 
D- 60 – 63 
E 0 – 60 
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HOMEWORK:   

There are three types of homework for AP Physics. 

You will be assigned reading before we discuss each topic.  Pre-reading for understanding is crucial 
for this class.  You must come into class with a basic understanding of the material.  I will then 
highlight the critical portions and answer questions. 

Section homework is assigned from the textbook just about every day there is not a lab or test.  It 
will be kept in an AP Physics notebook and will be checked the next day.  It is for me to gage your 
comprehension and your effort.  You will receive up to 3 points based of effort.  If you are absent 
(excused) on the day a section homework assignment is checked, I will neither count it for or against 
your grade.  Solutions to the section homework problems can be found on my teacher page of our 
school’s web site.  These solutions can be used to help you along when you are stuck on a problem.  
When you make use of them, you must indicate it on your homework.  If all you do is copy the 
solutions, it will constitute no effort on your part and therefore be worth no points.  Section Homework 
will account for 15% of your overall card marking grade. 

Chapter homework is due on the day of the chapter test.  It will usually constitute four problems.  
You will have it in your AP Physics notebook which I will collect on the day of the test.  You will 
receive up to 20 points for the chapter homework based on accuracy and aesthetics.  For each 
problem, four points will be based on having a complete and correct solution and one point will be 
based on the readability of your solution.  

 

LABS: 

The labs we will be doing in AP Physics will be unlike any labs you have done in high school.  First of 
all, after I give you the topic to study, you will be designing the experiment.  With a few exceptions, 
you will be responsible for determining what lab equipment to use.  You will be responsible for 
determining what data to take and how much of it.  Designing the experiment will be difficult at first, 
but with time and practice you will get the hang of it.  Secondly, you will be doing the lab to see if the 
theory (laws, equations, paper solutions) matches up with reality (what you actually saw in the 
experiment) and not the other way around.  You may think this is a subtle distinction, but it has huge 
implications.  If your theory does not match up with what actually happened, either your theory is 
incomplete or wrong.  By thinking of labs in this way we can use a “failed” lab as a springboard for 
further inquiry and discovery. 

About two-thirds of the labs will take two class periods to complete.  The first day will be spent getting 
the theory set and designing the experiment.  There will be pre-lab sheet to be filled out on the first 
day.  On it you will show the theory, the lab set-up and all data tables you will be using.  The second 
day of the lab you will perform the experiment.  You will then have about a week to complete the lab 
report.  Your lab report will be worth 25 points and must include the following sections (3 points for 
each section, except 1 point for Appendix A): 

I Executive Summary 
  • Briefly describe what you did 
  • State your pre-lab and post-lab answer to the lab question 

II Theoretical model of _____________________    (put in topic being investigated) 
  • Walk the readers through the physics being investigated 
  • Show and explain where equations used in calculations come from 

III Description of Experiment  
  • Equipment list 
  • Picture of lab setup 
  • Step by step instructions for performing the lab (so reader could repeat it) 
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IV Data 
  • Date tables 
  • Sample calculations 

V Analysis of Data 
  • Discuss percent differences between theory and reality 
  • Discuss uncertainties in measurements and how they affect results  
   (how well do you know the information you use in your equations and measurements 

you’ve taken, and how does it affect the results – put the uncertainties into the 
theoretical model and see the range of your predictions) 

VI Conclusions 
  • Go into detail about your findings (data and analysis of data) with respect to the original 

lab question 

VII Future Studies 
  • How could this experiment be improved (both accuracy and procedures) 
  • Questions for further study 

Appendix A 
  • Include pre-lab sheet with your raw date 
  • Reference pre-lab data sheet from Data section 

Appendix B 
  • Show calculations with uncertainties included to determine prediction range 
  • Reference uncertainty calculations from Analysis of Data section 

About a third of the labs we do are shorter in length and are pre-designed.  These Mini-Labs are for 
topics that are extremely straightforward or for quick things I think students might find interesting.  
Mini-Labs are worth 10 points (Pendulum is worth 20 points).  These points are earned by answering 
questions based on what you observed and measured. 

The following laboratory activities will be performed. 

1. Mini-Lab – Introduction to Lab Equipment: Find Acceleration due to Gravity  
  The main focus of this lab is getting experience with our Pasco equipment and 

our DataStudio data collection software. 

2. Mini-Lab – Introduction to Lab Equipment: Reproduce Position Graph with Motion Sensor 
  The main focus of this lab is getting experience with our Pasco equipment and 

our DataStudio data collection software. 

3. Mini-Lab – Introduction to Lab Equipment: Find Acceleration of Object down a Ramp  
  Students will find the acceleration of a cart using a stopwatch and meter stick, 

photogates and picket fence, and a motion sensor.  Students learn there are 
usually several ways to obtain the same data – some better than others.  

4. Lab – Projectile Motion: Predict Range of Horizontally Launched Object  

5. Lab – Projectile Motion: Predict Range of Object Launched at an Angle 

6. Mini-Lab – Force Balance Table: Determine Force Required to Balance Existing Forces 

7. Lab – Newton’s 2nd Law: Predict Acceleration of Object Undergoing Constant Force  
  Students will not be permitted to just drop something.  

8. Lab – Terminal Velocity: Verify that Drag Force is Proportional to Velocity  
  Hint for students: dropped coffee filters reach terminal velocity very quickly. 

9. Mini-Lab – Hooke’s Law: Limitations  
  Students will produce a graph of force versus stretch for a spring and a rubber 

band.  Both objects will be stretched into the non-linear range (springs will be 
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ruined and rubber bands broke).  Students will determine spring constant and 
percent elongation for the linear range. 

10. Mini-Lab – Hooke’s Law: Predict Spring Constant for Springs in Parallel and in Series 

11. Lab – Conservation of Energy: Predict the Initial Velocity of an Object Shot by a Spring  

12. Lab – Conservation of Momentum: Predict Motion after Elastic and Inelastic Collisions 

13. Lab – Rotational Inertia: Predict Angular Acceleration of Disk with Constant Torque 
  This lab is the most involved of all the labs and it requires 3 days to complete.  

The setup is the Pasco rotational apparatus with a thread unwinding from the 
spool, passing over a smart pulley (to get thread velocities), and down to a falling 
mass.  The first day will be spent on theory and experiment design.  I walk 
students through the first day.  The second day is used to determine the 
rotational inertia of the disk/spool/axle assembly and finding the torque in the 
system due to friction in the bearings and smart pulley.  On the third day a ring is 
placed on the disk and the acceleration of the ring/disk/spool/axle assembly is 
measured.  Students will predict this acceleration. 

14. Lab – Rolling w/o Sliding: Predict Acceleration of Two Objects Rolling down a Ramp 

15. Mini-Lab – Find Your Center of Mass: Volunteers Only 
  If no one volunteers, we will find my center of mass. 

16. Lab – Free Fall: Predict the Local Free Fall Acceleration in our Classroom 

17. Mini-Lab – Simple Harmonic Motion: Pendulums 
  Students have 5 investigations to complete and the Mini-Lab takes them 2 days 

to finish.  1) Find period, amplitude and phase angle from a dripping water trace 
of a simple pendulum.  2) Find effect of a simple pendulum’s length on its period.  
3) Find effect of a simple pendulum’s mass on its period.  4) Find effect of a 
simple pendulum’s amplitude on its period.  5) Calculate a physical pendulum’s 
(meter stick) period and compare it to its actual period. 

Students are strongly encouraged to keep all of the labs completed during this course.  Some 
universities will ask you show proof of the lab component of this course before they give you credit for 
a semester of physics.  Your labs are your proof.  

 

TESTS:  

There are two types of tests for AP Physics.  Both types of tests will consist of multiple choice and 
free-response questions.  Both types of tests will be worth about 50 points. 

Chapter tests will be given at the end of each chapter and will cover the material from that chapter.  
Test corrections are allowed on chapter tests.  You can earn up to half of your lost points by 
successfully completing test corrections.  To receive points for a missed question you must do two 
things.  You must explain why you got the question wrong in the first place, and you must explain why 
the correct answer is correct (if multiple choice) or completely rework the entire solution (if free-
response). 

Epiphany tests will be given after the chapter tests are graded and returned.  They will be 
cumulative tests covering everything learned up to that point in the course.  Test questions will be 
taken from past AP Physics C Mechanics tests.  You will not be allowed to use the equation sheets or 
a calculator on the multiple-choice part of an epiphany test (this is how the AP test works).  The 
multiple-choice portion of the test will be corrected for guessing and the free-response portion of the 
tests will be graded using the AP rubric for that question.  Historic percentages for fives, fours, threes, 
twos and ones on the AP Physics C Mechanics tests will be used to determine your grade on 
epiphany tests. 
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COURSE OUTLINE:    

The following is a list of the topics we will cover in this course and an estimate of how long we will 
spend on each one.  We are spending more time on Kinematics because of the calculus.  Students 
are new to the concept of using calculus to solve problems and therefore this section takes a little 
longer.  By the time we are done with Kinematics, students will be comfortable with the calculus and it 
is not an issue for the rest of the course.  We also spend some extra time on Circular Motion and 
Rotation since most of the material is new for the students.  We spend a relatively short amount of 
time on Newton’s Laws of Motion.  This is because the students usually have a very good 
understanding of them from their first year physics course.   

Kinematics 5.5 weeks 
 Ch 1:  Measurement 
 Ch 2:  Motion along a Straight Line 
 Ch 3:  Vectors 
 Ch 4:  Motion in Two and Three Dimensions 

Newton’s Laws of Motion 3 weeks 
 Ch 5:  Force and Motion – I 
 Ch 6:  Force and Motion – II 

Work, Energy, and Power 3.5 weeks 
 Ch 7:  Kinetic Energy and Work 
 Ch 8:  Potential Energy and Conservation of Energy 

Systems of Particles, Linear Momentum 2.5 weeks 
 Ch 9:  Center of Mass and Linear Momentum 

Circular Motion and Rotation 6 weeks 
 Ch 10:  Rotation 
 Ch 11:  Rolling, Torque, and Angular Momentum 
 Ch 12:  Equilibrium and Elasticity 

Oscillations and Gravitation 4.5 weeks 
 Ch 13:  Gravitation 
 Ch 15:  Oscillations 

Review for AP Exam 4 weeks 

 

POST – AP EXAM:   

After the AP Exam there will be about three weeks left before the year is over for seniors.  A good 
understanding of spreadsheets and what they can do can be so helpful at university; therefore we will 
be doing a project utilizing a spreadsheet (Microsoft Excel).  After the project we will be covering a 
couple of topics in modern physics.  The specific topics and the level of detail will be determined by 
the interest of the class. 

 

PLAGIARISM / CHEATING:   

It is usually beneficial for students to discuss and work together on the learning of physics concepts, 
and as such, teamwork is recommended.  However, your work must be your own.  I hate dishonesty.  
Dishonesty is why I left engineering.  If I catch you plagiarizing or cheating, I promise I will make your 
life miserable. 

 

CLASS RULES:   

Do what’s right and we’ll all be happy.  I suggest you read up on Stevenson’s cell phone, 
eating/drinking and tardy policies.  
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HELPFUL HINTS FROM FORMER STUDENTS:   

 

Question:   “What do you think you could have done better?” 
 (This question was on a survey given the day after the test.) 

 

Answers: “I could have did more practice problems from the chapters.” 

 “Came to class more.” 

 “Probably put more effort into the homework.” 

 “Looked through the book.” 

 “Read the book.” 

 “Determine equations for use in problems by using the most general idea or theorem 
behind the equation, not by copying an equation out of the book.” 

 “Done way more homework.” 

 “Doing the work, and putting more effort into class.” 

 “Read and take notes.” 

 “Read the text before the due date.” 

 “Done my homework at home instead of free time at school.” 

 “Homework.” 

 “Spend more time out of class doing homework.” 

 “Done lab reports before the night before they were due and ask more questions.” 

 “Understand each chapter as it happens, not weeks later.” 

 “Truly done test corrections and work on labs, not just do it as fast as I could.” 

 “Read the sections” 

 “Definitely read the chapter before we learned it.” 

 “Took notes on the book when I read.” 
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AN EMAIL (7/13/07) FROM A FORMER STUDENT:   

 
Wow, I'll put it this way, knowing how much I actually studied for that test (not too 
much), and that I got a five, proves that you must have done a [darn] good job 
teaching that class, especially considering it was your first year, and you didn't know 
until the last minute. I'm sure that since both [name removed] and I got fives probably 
at least 5 or 6 other kids had to have as well.  
 
All those practice tests definetly helped alot. Snabb gave us alot also and you know 
how well her kids do. Also I know I complained everytime but having mutiple 
epiphany tests is great because we aren't able to forget stuff from earlier chapters, 
Snabb does that to but not with tests, just homework. Definetly keep those the same. 
 
I'll get five credits for that at U of M after I meet with a physics department 
person, i'm assuming to show them the labs. I would suggest doing what 
horgan does which is telling us to have a seperate folder for labs and to be 
sure to hold on to them cause we'll need to show them to an advisor to get 
credit.  
 
That's all, just thanks and nice job, because to be honest, I realistically was expecting 
a 3 and the jump from a 3 to a 5 very little to do with me.  
 
Thanks again,  
[name removed] 

 
 
 
 
 
 

AN EMAIL (7/14/09) FROM A FORMER STUDENT:   
 
 

Thank you for the all the hard work you put in to make physics fun and 
understandable.  If I hadn't been in you class junior year, I probably 
wouldn't have liked physics so much or taken A.P.  Also, thank you for 
pushing me harder than any other teacher has which allowed me to see my 
potential and feel prepared for college.  You are a great teacher.  Keep 
teaching the way you do because it makes learning physic fun.  Without your 
help I wouldn't have earned a five.  Good luck with your kids, and I hope to 
keep in touch. 
 
[name removed]  
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AN EMAIL (5/13/16) FROM A FORMER STUDENT:   
 
 

Mr. O'Hagan, 
 
 
I was a student of yours a few years back-I had AP Physics in 2012-2013. I wanted to email 
you to thank you for how well you prepared your students, not only for the AP exam, but for 
college as well. I believe I got a 4 on my AP test, which lead to me getting credit for Physics 
121 and 122 in college. I also remember you telling us to save our lab reports and I did, 
even though I thought I would never even need them again. As it turns out, most of the 
grad schools I will be applying to require physics with labs. So, I submitted all of my 
labs to the head of the physics department at my school, hoping for but not counting 
on getting credit for them. I heard back from the professor and he granted me lab 
credit for both classes and went on to say that some of our labs from high school were 
more advanced than what they do here for those courses. I am now finishing up my 
junior year at Alma College and over the summer I will be applying to physical therapy 
schools. I'm unsure of where I will go to school, but the ultimate goal is a doctorate of 
physical therapy. I just thought I should thank you for helping me be prepared for college, as 
well as grad school. I didn't know it then, but taking AP physics really helped me out, even 
years later. 
 
 
Sincerely, 
 
[name removed]  
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AN EMAIL (3/18/16) FROM A FORMER STUDENT:   
 
 

Hi Mr. O'Hagan, 
 
I'm not sure if you'll remember me, but I was a student in your physics and AP Physics 
classes from Fall 2011 - Spring 2012 (The first year of the lumberjack). I am currently a 
senior at Michigan State University about to graduate with a bachelors degree in astrophysics 
and I wanted to let you know how much your class had a positive impact on my life.  
 
To be blunt, I did terribly in your class. I struggled to grasp many of the concepts, my exam 
scores averaged in between 20-30%, and with pre-calc being the highest math I was enrolled 
in (which technically I shouldn't have even been allowed to take AP physics that year) the 
sight of some of the most trivial derivatives and integrals scared me. I always had a strong 
interest in astronomy but I did not think I was smart enough to study astrophysics in college. 
However, I remember talking to you one day after class about the subject. and you told me 
that I should stick with it and I am very happy that I did.  
 
During my time at Michigan State I have already submitted a first author refereed journal to 
the Astrophysical Journal, maintained a 3.7 GPA, interned at the Harvard-Smithsonian 
Center for Astrophysics, and I have now been admitted into University of Michigan's PhD 
program for solar physics. 
 
Your class was the first class that truly challenged me. Physics is an extremely 
difficult subject, and I'd be lying if I said that I have a good grasp on it even today. I 
continuously tried to put my best effort into your class only to fail over and over again. 
You helped push me to not give up and in return it helped me develop an incredible 
work ethic that has paid of greatly for me.  
 
So again, thank you. I know teachers all work because they want to inspire kids and have an 
impact on their lives. I'm writing because I want you to know you certainly had an impact on 
mine. 
 
All the best, 
[name removed] 


