
Hello!  

 

Welcome to your final week of review for AP Physics I’s truncated 2019-2020 assessment. According to College 

Board, here is the layout of your exam.  

 

 
 

Hopefully, at this point, you’ve completed a content refresher, and have a foundational understanding of the topics 

that are possibly addressed by this strange assessment. Looking at the guidelines, it seems like College Board will 

make the first question a multi-step investigation into an exercise, (or perhaps laboratory investigation), through which 

you competently explain a specific or multiple physical phenomena. I think it’s likely this question will be used to 

address a broad spectrum of topics.  

 

(For example, analyze the motion of a horizontally situated mass-spring system. [Unit 6 – Periodic Motion]. Then, a 

second object is launched at the mass, and sticks to it. [Unit 5 – Momentum & Impulse]. How does the new mass 

affect the period and acceleration of the oscillating system? [Unit 3 – Forces]).  

 

(Or, a boy stands at the edge of a merry-go-round treated as a solid disc. Both the boy and the disc contribute to the 

system’s rotational inertia. The boy horizontally, and perpendicularly, throws a small object, thus causing the solid 

disc to spin. Analyze the velocity of both the thrown object and the boy-merry-go-round object. [Unit 5 – Momentum & 

Impulse]. Analyze the vertical and horizontal components of the thrown object. [Unit 2 – Two Dimensional 

Kinematics]. Analyze the angular velocity of the boy-merry-go-round system. [Unit 7 – Basic Circular Motion]. Once in 

motion, the boy walks toward the center of the merry-go-round. How does this impact the system’s angular velocity 

and angular momentum? [Unit 9 – Rotation]. The boy-merry-go-round system is now placed in orbit about a moon. 

[Unit 8 – Gravitation]. [Okay, maybe not that last one]).  

 

But I think you get my point. If a question seems to be only addressing friction, it probably isn’t. Don’t be afraid to 

reach for other tools in your Batman belt in rationally explaining a physical phenomenon. (Especially work and 

energy. College Board likes work and energy).  

 

 



The second question will require a clear-coherent, paragraph length response. This means that there’s probably a 

checklist of topics that should be addressed by your answer. While you don’t want to “word-vomit” all of the physics 

principles you know in your response, you do want to be aware of how these questions are scored, and that there 

should be clear evidence of competent understanding of a broad spectrum of physics principles, (and the English 

language).  

 

Keep in mind, the points come from a checklist! If you’re being tasked with designing an experiment, don’t forget to 

perform repeated trials or take some sort of measure to reduce error. If you’re sketching a graph, label the axes with 

appropriate SI units. Read the questions carefully, and answer all the parts of the prompt.  

 

Okay, let’s practice a little bit.  

 

I’ve already let you know the publicly available free-response topics breakdowns for AP Physics I, but here it is again: 

Units Addressed Publicly Available Free Response Prompts 

Unit 1 – Kinematics and  
Unit 2 – Two-Dimensional 
Kinematics 

2015 # 4 (Clear Coherent Paragraph) 
2017 # 4  
2019 # 1  
 

Unit 3 – Forces 2015 # 1  
2016 # 3 (Terrible Question) 
2017 # 2 (Investigation into an Experiment) 
2019 # 2  

Unit 4 – Energy 
Unit 5 – Momentum 

2015 # 3 (Investigation into an Experiment) 
2016 # 2 (Design an Experiment) 
2019 # 4 

Unit 6 – Periodic Motion 2018 # 5 (Clear Coherent Paragraph) 

Unit 7 – Basic Circular Motion 2018 # 3  

Unit 8 – Gravity 2018 # 1  

Unit 9 – Rotation 2016 # 1  
2016 # 3  

 

 

I’ve been preparing for my AP Physics C courses next year by reviewing previously assessed AP Physics C Free 

Response materials, and I’ve come across a ton of publicly available question prompts that could just as easily be 

used to assess student mastery of AP Physics I course materials.  

 

Example Assessment Prompt # 1 - 2008’s AP Physics C: Mechanics Free Response Question # 2 (2008 # 2) 

 

Look at this thing!  

 

Free Body Diagrams [Unit 3]  Static Equilibrium [Unit 9]  

Hooke’s Law [Unit 6]   Rotational Inertia [Unit 9] 

Explosion [Unit 5] 

 

While I forecast College Board’s questions might require more explanations from you rather than the gauntlet of 

calculations presented here, I do feel like this is a terrific beast-mode exercise that you can absolutely accomplish. 

Further, in doing so, you’re re-examining principles and theories that could be applied to a number of different types 

of problems.  

 

(A) Free body diagram for a rotating system 

(B) Resolving static equilibrium for beam-against-a-building 

(C) Non-calculus resolving rotational inertia  

(D) Conservation of angular momentum, (remember conversion of angular velocity) 

 

The scoring guidelines are easily searchable, but if you require tips or have any questions let me know.  

 

 

 



 

Example Assessment Prompt # 2 - 2008’s AP Physics C: Mechanics Free Response Question # 3 (2008 # 3) 

 

In this prompt, we’re investigating a lab procedure that addresses Hooke’s law and Law of Conservation of Energy. 

Prompt A and Prompt B are easy enough, but Prompt C and Prompt D start ramping up the difficulty. The trouble is 

the exchange among forms of energy here involve gravitational potential energy, kinetic energy, and elastic potential 

energy. Be aware of how much of each form of energy is present at the various positions discussed; (for example, 

when the string is 0.90 meters long, there is only gravitational potential energy and kinetic energy, and when the 

string is maximally stretched, there is only elastic potential energy).  

 

Plus, even though this problem doesn’t get into it, realize that we can treat the elastic string as a spring, and ask 

about the properties of Position vs. Time, Velocity vs. Time, Acceleration vs. Time, and Force vs. Time once it has 

been sent into oscillation.  

 

 

Example Assessment Prompt # 3 - 2012’s AP Physics C: Mechanics Free Response Question # 2 (2012 # 1) 

 

Speaking of oscillating mass-spring system, this is a pretty standard investigation  

 

This is an investigation into oscillating mass-spring systems. (You’re not responsible for the content covered by 

Prompt A or Prompt B. While you may be tasked with setting up equations which describe experimental systems, 

ones this involved will be off the table). The rest of this prompt, (C – E), is very similar to the type of broad-topic 

investigation you may be asked about.  

 

 

Example Assessment Prompt # 4 - 2010’s AP Physics C: Mechanics Free Response Question # 2 (2010 # 2) 

 

Here’s a good one.  

 

The first part involves determining your velocity of the rolling object at the base of the ramp. (Conversion of 

gravitational potential energy to linear kinetic energy and rotational kinetic energy for a sphere. We did a bunch of 

this in Unit 9 – Rotation).  

 

Then! You have to do a little trig to determine the horizontal component of that previously at the base of the ramp. 

(The question does a poor job of communicating it, but the sphere only retains the horizontal component of velocity 

once leaving the counter). 

 

Then, there’s a one-dimensional inelastic collision.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example Assessment Prompt # 5 - 2013’s AP Physics C: Mechanics Free Response Question # 3 (2013 # 3) 

 

This is a terrific exercise for AP Physics I scholars who are demonstrating difficulty with two topics that are typically 

kryptonite – rotation and tension.  

 

A couple of tips that aren’t made very clear in the problem – first, since the proverbial hand holding the right-hand 

side of the string is suspending half the weight of the disc, it shares half of the gravity. Then, once that force is 

increased to 12.0 Newtons, the resulting free-body diagram is more involved than you would initially think.  

 

You need to develop two equations. One relates the linear forces at work, (tension on left hand side, tension on right 

hand side, and gravity on object), which has net force isolated, (and broken into mass • acceleration). The other is an 

application of T = (I)(a). Pay attention to how they set this second equation up, allowing for us to solve for tension.  

 

 

Example Assessment Prompt # 6 - 2014’s AP Physics C: Mechanics Free Response Question # 3 (2014 # 3) 

 

This is a wonderful prompt, one which necessitates applications of two dimensional kinematics, conservation of 

momentum, and rotation topics. Plus, it asks you to exercise variable manipulation rather than number-plug-in, which 

is far more likely akin to the type of question you’ll be seeing. College Board has stressed there probably won’t be 

very much calculator use on this year’s exam.  

 

 

Example Assessment Prompt # 7 - 2017’s AP Physics C: Mechanics Free Response Question # 1 (2017 # 3) 

 

An investigation into an experiment, (data included), is a terrific way to examine a student’s capacity to competently 

draw accurate conclusions and make predictions regarding a physical phenomenon, (which is why we do so many 

labs in the classroom). This question seems to only address classical Atwood’s apparatus, forces, and tension, but 

look at how the content of the prompts zag as you go through them. The prompts start addressing acceleration due to 

gravity, (which doesn’t have very much to do with the function of an Atwood’s machine). This is a common type of 

experimental design question, one which seems to be about one particular topic, then requires explanations beyond 

that topic. (Be keenly aware of all the topics able to be tested here, and answer the question).   

 

_____________________________________________________________________________________________ 

 

Where’s more free-response practice, you ask? Further free response practice materials addressing our tested topics 

are available in many locations. First, if you’ve procured a 5-Steps or Cracking AP Physics 1 text, check there!  

 

You didn’t, you say? 

 

Well, AP Physics B is a discontinued course whose free response components are still easily searchable. The 

curriculum in that course crossed paths with AP Physics I & AP Physics II.  

 

Watch – check for AP Physics B’s 2009 Free Response questions. Let’s break these down. 

Prompt # 1 – Law of Conservation of Energy (AP Physics I – Unit 4) 

Prompt # 2 – Electrostatics (AP Physics II - Unit 5) 

Prompt # 3 – Electromagnetism (AP Physics II - Unit 9) 

Prompt # 4 – Thermodynamics (AP Physics II - Unit 4) 

Prompt # 5 – Static Fluids (AP Physics II - Unit 1) 

Prompt # 6 – Light Topics (AP Physics II - Unit 10) 

 

So, of the six prompts, one applies to our assessment. (Prompt # 1). You can easily search other publicly available 

AP Physics B – Free Response sections, then parse out which prompts apply to our tested materials. My major 

reservation is the degree of difficulty characterizing these prompts. You’ll notice an abundance of picking the right 

equation and plugging in numbers, and substantially fewer critical thinking prompts which require justification of 

student responses. (Imagine a world where you got college credit for answering these questions).   

 


