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• Oather Strawderman
• Science Department Chair @ Lawrence Free State 

High School in Lawrence, Kansas
• AP Physics teacher since 1997
• International Lead AP Physics Consultant since 2013 
• Leader at AP Physics Reading since 2012
• Chair of AP Physics Development Committee 
• Lead Instructor for AP Classroom
• AP Physics Item Writer and Reviewer
• Chair College Board Science Advisory Committee 
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Welcome!
oather@PhluidPhysics.com
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Lawrence, KS
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Introductions
•Name

•Where do you teach?

•How long have you taught Physics/AP Physics?

•Which AP Physics course(s) are you teaching 
this year?


•What is your favorite Physics topic to teach?
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Setting the Stage
• Ask questions and share ideas!


• Participate!!


• Physics


• Switching Seats


• Computers: WiFi & Workshop Resources


• Building logistics:  Restrooms


• Workshop Logistics:  Breaks / Lunch
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Objectives
Participants will: 
• Explore each section of the Course and Exam Description (CED) 

and make connections to the Curricular Requirements 

• Develop a semester and/or yearlong instructional plan that 

incorporates all units, topics and skills of the course, as 
referenced in the CED. 


• Explore the exam design and how students will be assessed in a 
hybrid-digital environment.


• Identify and explain various instructional strategies and tools 
that teachers can incorporate in their lesson plans to teach the 
content and skills in the Course and Exam Description. 


• Investigate how AP Classroom can develop skills/practices and 
be used in lesson plans to reinforce topic and skill/practice 
connections. 
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Schedule
8:30am - 10:00am:  AM 1 Session
10:00am - 10:15am  Tea Break
10:15am - 12:00pm:  AM 2 Session
12:00pm - 1:15pm:  Lunch
1:15pm - 1:30pm:  Check-in
1:30pm - 3:00pm:  PM 1 Session
3:00pm - 3:15pm:  Tea Break
3:15pm - 4:45pm:  PM 2 Session
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Saturday October 25
AM1 
• Agenda & Introductions

• Exam Overview / Digital Exams / MCQ Section: CED

• Developing the Science Practices

AM2 
• Courses Overview / Course & Exam Descriptions/Textbooks 

• Year Long Plan

• Mathematical Routines FRQ / The Physics Aviary HW

PM1 
• Writing Strategies

• Experimental Design and Analysis FRQ

PM2 
• Reading / Mock Reading

• LABS: Diffraction Labs and Fidget Spinner Lab
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Sunday October 26
AM1 
• Translation Between Representations 

• Types of Representation: Diagrams & Sketches

AM2 
• AP Classroom / Instructional Planning Reports

• Instructional Strategies / Vocabulary in AP Physics

PM1 
• Qualitative/Quantitative Translation FRQs 

• Labs: Decay Constant Lab and Density of Air Lab

PM2 
• TIPERs & Ranking Tasks

• LAB FRQ Simulation Labs
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Contact Info:

www.PhluidPhysics.com 

oather@PhluidPhysics.com

10



11

www.PhluidPhysics.com/Resources

Workshop Links & Documents
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apcentral.collegeboard.org/courses/ap-physics-1

apcentral.collegeboard.org/courses/ap-physics-2

AP Physics 1&2 Websites





AP Exam Structure 
For 

Every AP Physics Course 
 

(Since May 2025 Exams)
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Exam Structure
• Section 1: Multiple-Choice (50%)  DIGITAL 

▪ 40 questions, 80 minutes 

▪ One correct answer 

▪ Four answer choices 

• Section 2: Free-Response (50%)  HYBRID DIGITAL 
▪ 4 questions, 100 minutes, 40 points 

1. Mathematical Routines (10 points) 
2. Translating Between Representations (12 points) 
3. Experimental Design and Analysis (10 points) 
4. Qualitative/Quantitative Translation (8 points) 

▪ Same order of Free-Response Questions for every course on every exam
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Free-Response Question Types: In this Order

• Mathematical Routines 
▪ Emphasizes problem-solving, calculations, and derivations.   

• Translation Between Representations 
▪ Emphasizes fluency between various representations of physical phenomena 

• Experimental Design and Analysis 
▪ Design an experiment, analyze the results of an experiment 

• Qualitative/Quantitative Translation 
▪ Emphasizes fluency between conceptual and mathematical descriptions of physical 

phenomena
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Exam Information
• Each Multiple Choice Question and Free Response Question 

point assesses relevant physics content using a given Science 
Practice 
• All content may be assessed with any Science Practice 
• All AP Physics courses have nearly identical exam structures 
• Exam Dates 2026 
• P1: Wednesday May 6 PM 
• P2: Thursday May 7 AM 
•Mech: Wednesday May 13 PM 
• E&M: Thursday May 14 PM



AP Physics 
Exam Section 1:
Multiple
Choice
Questions
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Multiple Choice Questions Activity
• Turn to the following pages in the CED:

• P1 page 183

• P2 page 195 

• Answer the MCQ items in the CED

• Write down your answer to each question on paper

• Focus on both the content of the questions as well as 
how the questions are formatted and how they ask 
students to demonstrate their Physics knowledge
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Discussion Topics

•What are some things that stick out about the 
questions…format and content?

•What struggles could your students have with 
the questions?

•What instructional strategies will you employ 
to help your students be successful on this 
section of the exam?

• Test taking strategy suggestions?
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Informations
•Hybrid Digital
•Pacing/Clock
•Equation Sheets
•Exam Forms
• 10 m/s/s and 10 N/kg
•Discrete Items vs Item Sets
•Calculators, Rulers and Pens/Pencils
•Difficulty and Guessing
•Answers and Rationales



https://bluebook.app.collegeboard.org/



Zooming Shortcuts



Multiple Choice Section Directions



Built-in Desmos Graphing Calculator



Switching Angle Modes in Desmos!!



Strikethrough to help narrow down options!



Highlights & Notes



Line Reader



Section I Questions Review





P1: Table of Information



P2: Table of Information



P1: Table of Information Conventions



P2: Table of Information Conventions
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Developing the  
Science Practices

How your students will be asked 
to demonstrate what they know

37
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Science Practice/Skills

ALL Skills Assessed 
on the FRQ Section
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Science Practice/Skills

ONLY Skills Assessed 
on the MCQ Section
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Science Practice/Skills Weighting: P1 & P2
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       AP Physics 1 & 2                            AP Physics C: Mech and E&M
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AP Physics 1 – Skill Based Case Study

A block is released from rest near 
the top of a rough ramp inclined at 
an angle θ above the horizontal.  
Point A is a distance L away from 
the point where the block is 
released, as shown in the figure.  
The coefficient of kinetic friction 
between the block and the ramp 
is µk.  The block is moving with 
speed vA when it reaches point A.
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2.A  Derive a symbolic expression from known quantities by selecting and  
following a logical mathematical pathway

A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

Derive an expression for the speed vA in 
terms of the given quantities and physical 
constants, as appropriate. 
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2.B  Calculate or estimate an unknown quantity with units from known 
quantities, by selecting and following a logical  computational pathway.

A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

Given L = 1.0 m, µk = 0.1, and θ = 30°, 
the speed vA of the block as it reaches 
point A is most nearly 
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2.C  Compare physical quantities between two or more scenarios 
or at different times and/or locations within a single scenario.

A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

The work done by the force of gravity on 
the block as the block slides from the 
point of release to point A is W1.  The 
angle of the ramp is increased, and the 
work done by the force of gravity on the 
block as the block slides from the point of 
release to point A is W2.  How does W1 
compare to W2? 
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2.D  Predict new values or factors of change of physical 
quantities using functional dependence between variables.

A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

The energy dissipated by the frictional force as the 
block travels from the point of release to point A is 
E1.  If the coefficient of friction between the block 
and the ramp is doubled, the energy dissipated by 
the frictional force as the block travels from the 
point of release to point A is E2.  What is the ratio 

? 
𝐸1

𝐸2
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3.B Apply an appropriate law, definition, 
theoretical relationship, or model to make a claim. 
A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

Which of the following statements is correct? 

(A) The total mechanical energy of the system consisting 
of only the block decreases from the time of release 
until the time when the block reaches point A. 

(B) The total mechanical energy of the system consisting 
of only the block remains constant from the time of 
release until the time when the block reaches point A. 

(C) The total mechanical energy of the system consisting 
of the block and Earth decreases from the time of release 
until the time when the block reaches point A. 

(D) The total mechanical energy of the system consisting 
of only the block and Earth remains constant from the 
time of release until the time when the block reaches 
point A. 



49

3.C Support a claim using evidence from experimental data, 
physical representations, or physical principles or laws.

A block is released from rest near the top of a rough 
ramp inclined at an angle θ above the horizontal.  Point 
A is a distance L away from the point where the block is 
released, as shown in the figure.  The coefficient of 
kinetic friction between the block and the ramp is µk.  
The block is moving with speed vA when it reaches point 
A.

Which of the following statements is a correct 
justification for the total mechanical energy of the 
block-Earth system decreasing as the block travels to 
point A? 

(A) The height of the block above the surface of Earth 
decreases. 

(B) The force of friction removes energy from the block-
Earth system. 

(C) The downward gravitational force exerted on the 
block by Earth does negative work on the block-
Earth system. 

(D) The normal force from the incline does negative 
work on the block-Earth system.  
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AP Physics 2 – Skill Based Case Study

An object O is located at 
point P to the left of a 
converging lens, as shown 
in the figure. F1 and F2 are 
the focal points of the lens.
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2.A  Derive a symbolic expression from known quantities by selecting and  
following a logical mathematical pathway

An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens. (A)
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2.B  Calculate or estimate an unknown quantity with units from known 
quantities, by selecting and following a logical  computational pathway.

An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens.

(A)
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2.C  Compare physical quantities between two or more scenarios 
or at different times and/or locations within a single scenario.

The height of the image, when the object is at 
point P is H. If the object is moved closer to 
the lens, how does the new height of the 
image H2 compare to H? 
(A) H > H2 
(B) H < H2 
(C) H = H2 
(D) H and H2 cannot be compared without 
knowing the focal length of the lens. 

An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens.
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2.D  Predict new values or factors of change of physical 
quantities using functional dependence between variables.
An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens.

Students move the object to various positions to the 
left of F1 and record the image distance and the object 
distance for each position of the object. Students graph 
the inverse of the image distance on the vertical axis 
and the inverse of the object distance on the horizontal 
axis. Which of the following describes how students can 
determine a value for the focal length of the lens with 
their graph? 

(A) The focal length is the slope of the graph. 
(B) The focal length is the inverse of the slope of the 
graph. 
(C) The focal length is the area bound by the line of best 
fit and the horizontal axis. 
(D) The focal length is the vertical intercept.
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3.B Apply an appropriate law, definition, 
theoretical relationship, or model to make a claim. 
An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens.

Which of the following characterizes the 
image when the object is at point P? 

(A) Real, inverted, and smaller than the 
object 
(B) Real, upright, and larger than the 
object 
(C) Virtual, upright, and larger than the 
object 
(D) Virtual, upright, and smaller than the 
object
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3.C Support a claim using evidence from experimental data, 
physical representations, or physical principles or laws.
An object O is located at point P 
to the left of a converging lens, 
as shown in the figure. F1 and F2 
are the focal points of the lens.

For the setup above where the object distance is less 
than the focal length of the lens, which of the following 
correctly explains why the image is virtual? 

(A) The light rays originating from the tip of the object 
are refracted so that they intersect at another common 
point. 

(B) The light rays originating from the tip of the object 
are refracted so that they diverge such that they appear 
to have originated from a common point. 

(C) The light rays originating from the tip of the object 
are reflected beyond a critical angle of incidence. 

(D) The light rays originating from the tip of the object 
are reflected and diverge as if they originated from a 
focal point on the incident side of the lens.
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Identify the Science Practice
• Course and Exam Description 

• P1 page 183 

• P2 page 195 

• Identify which Science Practice is assessed in each of 
the Multiple Choice Questions 

• Write them down and after you are done check if you 
are right
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Science Practice/Skills

ONLY Skills Assessed 
on the MCQ Section
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AP Physics
Courses Overview

Since Fall 2024 59



College Major

Semester

Engineering, 
Science, Math, 

Computer 
Science

Pre-Med and   other

1st AP Physics C:   Mechanics
AP Physics 1

2nd AP Physics C:   E&M
AP Physics 2



AP Physics 1 
Course Overview



P1 Units: May 2025
Algebra Based course meant to 
replicate 1st Semester College 
Physics.
Designed as year long course.

Unit 
Number Unit Title

1 Kinematics

2 Force and Translational Dynamics

3 Work, Energy, and Power

4 Linear Momentum

5 Torque and Rotational Dynamics

6 Energy and Momentum of Rotating 
Systems

7 Oscillations

8 Fluids



Old

New

AP Physics 1



AP Physics 2 
Course Overview



P2 Units: May 2025
Algebra Based course meant to 
replicate 2nd Semester College 
Physics.
Designed as year long course.

Unit 
Number Unit Title

9 Thermodynamics

10 Electric Force, Field and Potential

11 Electric Circuits

12 Magnetism and Electromagnetism

13 Geometric Optics

14 Waves, Sound and Physical Optics

15 Modern Physics



Old

New

AP Physics 2



AP Physics C: 
Mechanics 
Course Overview



C: Mechanics Units: May 2025

Calculus Based course meant to 
replicate 1st Semester 
University Physics.
Can be taught as a semester 
long course or a year long 
course.

Unit 
Number Unit Title

1 Kinematics

2 Force and Translational Dynamics

3 Work, Energy, and Power

4 Linear Momentum

5 Torque and Rotational Dynamics

6 Energy and Momentum of Rotating 
Systems

7 Oscillations



Old

New

AP Physics C:
Mechanics



AP Physics C:  
Electricity & Magnetism 
Course Overview



C: E&M Units: May 2025
Calculus Based course meant to 
replicate 2nd Semester 
University Physics.
Can be taught as a semester 
long course or a year long 
course.

Unit 
Number Unit Title

8 Electric Charges, Fields, and Gauss’s Law

9 Electric Potential

10 Conductors and Capacitors

11 Electric Circuits

12 Magnetic Fields and Electromagnetism

13 Electromagnetic Induction



Old

New

AP Physics C:
E&M
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Redesign Committee
•Hamza Balci, Kent State University
•Suzanne Brahmia, University of Washington
•Eric Burkholder, Stanford University
•Robert Davis, Brigham Young University
•Veronica Ellingson, Hudson Senior High School
•Kristin Glover, Prairie Ridge High School
•Kathy Harper, The Ohio State University
•Mark Hossler, Landmark Christian School
•Stefan Jeglinski, University of North Carolina
•Kathy Koenig, University of Cincinnati
•Kristine Lang, Colorado College
•Samuel Lofland, Rowan University
•Joe Mancino, Glastonbury High School
•Ricardo Markland, Miami Coral Park Senior High School
•Dee Dee Messer, William Mason High School
•Holley Mosley, Liberty High School
•Matt Sckalor, Great Neck South High School

•Peter Sheldon, Randolph College
•Gay Stewart, West Virginia University
•Shelly Strand, West Fargo High School
•Oather Strawderman, Lawrence Free State High School
•Brian Utter, University of California Merced
•Matt Vonk, University of Wisconsin

College Board Consultants
•Brian Brown
•Anders Gardestig
•Ann Marie Zolandz
•Angela Jensvold
•Mark Widmer
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AP Physics Course and 
Exam Description

Course and Exam Description : ‘CED’ 75
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The Course and Exam Description aligns course skills with course content.

Skill Instruction 
• Students need explicit instruction and 

repeated opportunities to practice 
course skills in different contexts 
throughout the school year – just 
because students can apply a skill in 
Unit 1 doesn’t always mean they’ll be 
able to apply it in Unit 3. 

• Course skills help students make 
sense of new situations, giving them 
the tools they need to be successful 
on the AP Exam and in sequent 
courses. 

Content Instruction 
• Instruction should help develop 

and reinforce long-term takeaways 
for students, not just mastery of or 
familiarity with specific concepts or 
vocabulary definitions. 

• Consider what students should 
remember beyond the completion 
of the course – that is, what 
students should understand vs. 
know. 



A “one-stop shop” for teachers!!
AP Physics 
Course and Exam 
Descriptions
Major Sections:
• Front Section
• Course Framework
• Laboratory 

Investigations
• Instructional Approaches
• Exam Information
• Scoring Guides
• Appendix
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The Course and Exam Description has six main sections.

1. Front Matter: All about AP, 
including resources and supports, 
as well as course prerequisites and 
laboratory requirements. 

2. Course Framework: All course 
content and skills, with both high-
level and detailed views.

3. Laboratory Investigations: Information on 
lab experiments and materials, lab manuals 
and notebooks, lab time, how to set up a lab 
program, lab equipment, group 
collaboration, lab safety, what “counts” as a 
lab, types and formats of labs, and lab skills. 

4. Instructional Approaches: Selecting and 
using course materials, scaffolding scientific 
inquiry, strategies for constructing learning 
activities that develop course content and 
skills, and a case study for practicing apply 
course skills within the context of a single 
scenario. 

5. Exam Information: Overview of the 
structure and contents of the AP Exam, plus 
sample exam questions. 

6. Scoring Guidelines: Explanation of how 
points are awarded for each FRQ type on 
the AP Exam 

7. Appendix: Vocabulary and definitions of 
important course/discipline ideas, and the 
reference sheet with equations



X
Checkpoint 10 
Where can you find the 
Equation Sheets in the Course 
and Exam Description?  What 
information are students 
provided in them?

Checkpoint 1 
What are the three Science Practices 
and the ten Skills? What do you notice 
about the skills as you go down the 
column of a practice?

Checkpoint 3 
In the Course at a Glance, what do the 

percentage ranges under each unit 
header represent? Why are they given 

as ranges?  Which unit has the greatest 
percentage listed?

Checkpoint 4 
What information is provided at the 

beginning of every Unit?

Checkpoint 2 
How many units are there in the AP 
Physics course? Which unit has the 
greatest number of topics? How 
many topics does that unit have?

Checkpoint 8 
Where can you find more detailed 
information about teaching and developing 
the Science Practices?

Checkpoint 6 
AP Physics courses require that 25% 
of instruction time is spent in hans-on 
laboratory work.  How does AP define 
Labs and Lab Time?

Checkpoint 9 
Which skills are assessed on the 
MCQ section of the exam and 
which skills are assessed on the 
FRQ section of the exam?

Checkpoint 5 
Put these terms in order from most 
general to most specific content 
knowledge:   
Topic  
Learning Objective 
Unit 
Essential Knowledge.

Checkpoint 7 
What are the Generic Lab Equipment 
items and Physics-Specific Optional Lab 
Equipment items listed in the Course and 
Exam Description?
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Textbooks,
Syllabus Development Guides,
Sample Syllabi
And
Yearlong Pacing

2024-2025 Plan 81
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2025-26 AP Course Audit Process: AP Physics

Submission Options 
1. Adopt the Unit Guides or a Sample Syllabus 
2. Claim identical to an approved syllabus (i.e., from a colleague) 
3. Submit an original course document 

All AP Physics teachers returning from before last year will have to: 
1. Complete the AP Course Audit Form attestation; and  
2. Select one of the three submission options for authorization. 

Note: An original course document does not have to be what is used in the classroom. The document 
submitted needs only address the curricular requirements as described in the required evidence 
statements outlined in the AP Course Audit Syllabus Development Guide.

Key takeaway: Administrators will be able to renew previously-authorized courses from 24-25, but not from before 
last year.
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2025-26 AP Course Audit Process: AP Physics
Submission Options

https://apcentral.collegeboard.org/media/pdf/ap-course-audit-user-guide.pdf 

https://apcentral.collegeboard.org/media/pdf/ap-course-audit-user-guide.pdf
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AP Teacher Access to AP Classroom
• For AP Physics teachers to be able to access AP 

Classroom AND to be able to create class 
sections for the 2025-26 school year, only two 
actions are necessary. 

• The AP teacher must complete and submit 
the AP Course Audit form. 

• The AP Course Audit Administrator must 
approve the form. 

• Important: Selecting and completing one of the 
syllabus submission options is not required for 
access to AP Classroom or to create class 
sections. 

• Teachers can access AP Classroom at                
https://myap.collegeboard.org.                      
Bookmark this website!!!

https://myap.collegeboard.org/
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Example AP Physics 1 Textbook List
• Cutnell, John D., Kenneth W. Johnson, David Young, Shane Stadler. Physics (Physics 1). 10th edition. 

Wiley. 
• Etkina, Eugenia, Michael Gentile, and Alan Van Heuvelen. College Physics. 2nd edition. National Geographic 

Learning/Pearson. 
• Etkina, Eugenia, Michael Gentile, and Alan Van Heuvelen. College Physics: Explore and Apply, AP Edition. 

Pearson.  
• Ingram, Douglas and David Anderson. OpenStax College Physics for AP® Course 1. 1st edition. OpenStax. 
• Knight, Randall J., Brian Jones, and Stuart Field. College Physics: A Strategic Approach. 4th Edition. 

Pearson. 
• Knight, Randall J., Brian Jones, and Stuart Field. College Physics: A Strategic Approach, AP Edition. 

Pearson.  
• Serway, Raymond A. AP Edition, AP Physics 1. 1st edition. National Geographic.  
• Serway, Raymond A. and Chris Vuille. College Physics (AP Edition) 11th edition. National Geographic 

Learning/Cengage Learning. 
• Stewart, Gay, Roger A. Freedman, Todd Ruskell, and Philip R. Kesten. College Physics for the AP Physics 1 

Course. 1st Edition. Bedford, Freeman, and Worth. 
• Stewart, Gay, Roger A. Freedman, Todd Ruskell, and Philip R. Kesten. College Physics for the AP Physics 1 

& 2 Courses. 3rd edition. Bedford, Freeman, and Worth.
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Example AP Physics 2 Textbook List
• Cutnell, John D., Kenneth W. Johnson, David Young, Shane Stadler. Physics (Physics 2). 10th 

edition. Wiley. 
• Etkina, Eugenia, Michael Gentile, and Alan Van Heuvelen. College Physics. 2nd edition. National 

Geographic Learning/Pearson. 
• Etkina, Eugenia, Michael Gentile, and Alan Van Heuvelen. College Physics: Explore and Apply, 

AP Edition. Pearson.  
• Ingram, Douglas and David Anderson. OpenStax College Physics for AP® Course 2. 1st edition. 

OpenStax. 
• Knight, Randall J., Brian Jones, and Stuart Field. College Physics: A Strategic Approach. 4th 

edition. Pearson. 
• Knight, Randall J., Brian Jones, and Stuart Field. College Physics: A Strategic Approach, AP 

Edition. Pearson.  
• Serway, Raymond A. and Chris Vuille. College Physics (AP Edition), AP Physics 2. 11th edition. 

National Geographic Learning/Cengage Learning. 
• Stewart, Gay, Roger A. Freedman, Todd Ruskell, and Philip R. Kesten. College Physics for the AP 

Physics 1 & 2 Courses. 3rd edition. Bedford, Freeman & Worth.
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Openstax.org

AP Physics Online Textbook
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Curricular Requirements: Syllabus Development Guide P1
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Curricular Requirements: Syllabus Development Guide P2
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Year Long Pacing Activity P1 & P2
•In your group, break up the content into a year long list of units, that 
doesn’t have to match the Course and Exam Description.
•Assign numbers of days/weeks to each unit, include location of 
breaks.  
•Include time for review (hopefully!!).
•List the major content covered in each unit.
•For each unit list one lab/activity you do during the unit.
• Exam Dates 2026 
• AP Physics 1: Wednesday May 6 - 12:00pm 
• AP Physics 2: Thursday May 7 - 8:00am
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Mathematical Routines

FRQ #1 - 10 points
93
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Mathematical Routines FRQ
• Find Question #1 the MR FRQ
• P1 page 193
• P2 page 203

• Read through the CED MR FRQ and the 
Practice Exam MR FRQ linked in the agenda 
and identify what tasks they ask students to do 
• Recored how many points per part
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Mathematical Routines FRQ P1 & P2
The Mathematical Routines question assesses students’ ability to use 
mathematics to analyze a scenario and make predictions about that 
scenario.  
(a)  Students will be expected to symbolically derive relationships 
between variables, as well as calculate numerical values. (5pts) 
(a)  Students will be expected to create and use representations that 
describe the scenario, either to help guide the mathematical analysis 
(such as drawing a free-body diagram) or that are applicable to the 
scenario (such as sketching velocity as a function of time).  (2pts) 
(b) For AP Physics 1 and AP Physics 2, the Mathematical Routines 
question will ask students to make a claim or prediction about the 
scenario and use appropriate physics concepts and principles to 
support and justify that claim. The justification is expected to be a 
logical and sequential application of physics concepts that demonstrates 
a student’s ability to connect multiple concepts to each other.  (3pts)

NEW Item Type 
Mathematical 

Routines 
FRQ #1
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Mathematical Routines FRQ Mech and E&M

The Mathematical Routines question assesses students’ ability to use 
mathematics to analyze a scenario and make predictions about that 
scenario.  
(a)  Students will be expected to symbolically derive relationships 
between variables, as well as calculate numerical values. (5pts) 
(a)  Students will be expected to create and use representations that 
describe the scenario, either to help guide the mathematical analysis 
(such as drawing a free-body diagram) or that are applicable to the 
scenario (such as sketching velocity as a function of time).  (2pts) 
(b) Students will be expected to symbolically derive relationships 
between variables, as well as calculate numerical values. (3pts)

NEW Item Type 
Mathematical 

Routines 
FRQ #1



Tips for Derivations and Calculations
• Start with a fundamental Physics Law or Principle 

• Show all your Physics work, it is OK to not show every Algebra step 

• Try to be as organized as possible and follow a clear path 

• For answers to derivations, only use the given variables using the same 
letters/symbols and physical constants as appropriate

• For calculations do not put the numbers in until you have derived the full 
equation 

• Make sure to include units in any numerical answer, you do not need to 
include units during your derivation 

• Circle or box your answer so it is clear to the Reader



FRQ Booklet: Which Version?



Question #1: Mathematical Routines-P1&2



FRQ Booklet Structure



FRQ Booklet Structure: Label Sub-partsFRQ Booklet Structure



Switching Modes in Desmos AGAIN!!
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Mathematical Routines Skills:



Oather Strawderman  AP Physics

Mathematical Routines

FRQ #1 - 10 points
104
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P1 2025
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P2 2025
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Derive an equation for μΚ between the block and table in terms of 
the given variables and fundamental constants.
Note:  Massless/Frictionless Pulley & d>>h 
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Instructional 
Strategies for 
Effective Writing in 
AP Physics
Oather Strawderman

International Lead  
AP Physics Consultant



Scientific Writing

Strategies and Processes

111



• Framework for writing scientific arguments
• Tool students can use to answer “Justify 

your answer” questions
• Students may be familiar with this 

framework from other classes
• Claim: short statement that answers the 

question
• Evidence: information from the question or 

event description
• Reasoning: using Physics principles to 

synthesize your evidence into your Claim

CER

Claim
Evidence
Reasoning
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• CER is a great method, but…..
• Don’t start with answering the 

question!!
• Most of the time when students start 

with an answer it comes from their 
gut and not their brain, seen it 
thousands of times at the Reading 

• Start with things they see and then 
tie them to Physics principles

Switch-it Up

Focus on the order

113



• NEW ORDER

• Evidence: information from the question or 
event description

• Reasoning: using Physics principles to 
synthesize your evidence into your Claim

• Claim: short statement that answers the 
question

ERC

Evidence
Reasoning
Claim

114
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• NEW ORDER

• Evidence: information from the question or 
event description

• Reasoning: using Physics principles to 
synthesize your evidence into your Claim

• Claim: short statement that answers the 
question

ERC

Evidence
Reasoning
Claim

116
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ERC
2018 P1 FRQ #5
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• Write every day!
• Start small, one sentence statements
• Start early!!
• Scaffold what you are asking them to do 

both Physics wise and writing wise….don’t 
jump into lengthy responses in Unit 1

• Give them a framework to use that you 
teach and continually use…just like you do 
with Quantitative problems

• Present material in ways that foster writing 
vs just computation

• Show students the rubrics

127

Tips

Just write it!
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Experimental Design and 
Analysis FRQ

FRQ #3 - 10 points
129LAB FRQ
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Experimental Design and Analysis FRQ Tasks
• Open up your Physics CEDs
• Find Question #3 the LAB FRQ
• P1 page 196
• P2 page 205

• Read through the CED LAB FRQ and the Practice 
Exam LAB FRQ linked in the agenda and identify 
what tasks they ask students to do
• Recored how many points per part
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Experiment 1
• Describe an experimental procedure including 

multiple Independent Variable values         
(Part A-2pts)

• Describe how the data can be graphed and 
analyzed (Part B-2pts)

Experiment 2
• Indicate which measured or calculated 

quantity could be plotted to yield a linear 
graph (Ci-1pt)

• Scale & Label all axes and Plot the quantities 
(Cii-2pts)

• Draw a best fit line (Ciii-1pt)
• Calculate an experimental value using an 

equation and the graph’s slope (D-2pts) 132

Experimental 
Design & Analysis 
FRQ
Tasks
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LAB Skills:



Question #3: Experimental Design and Analysis



Question #3: Experimental Design and Analysis: P1



Question #3: Experimental Design and Analysis: P1



Question #3: Experimental Design and Analysis: P1



Question #3: Experimental Design and Analysis: P2&Cs



Question #3: Experimental Design and Analysis: P2&Cs





Experiment 1: Design 
• Describe an experimental procedure including multiple Independent Variable 

values 
• Describe how the data can be graphed and how the graph can be analyzed 

to determine the unknown quantity 

Experiment 2: Analysis 
• Determine which measured or calculated quantities could be plotted to yield 

a linear graph 
• Scale & Label axes and Plot the quantities 
• Draw a best fit line 
• Calculate an experimental value using an equation and the graph

LAB: Experimental Design and Analysis



FRQ Booklet: Which Version? P1



FRQ Booklet Structure: Question #3 LAB: P1



FRQ Booklet Structure: Question #3 LAB - P2 & Cs



Experimental Design Part: Tips

• Use the Reference Table equations to guide your thinking to decide what 
quantity you will vary and what quantity will vary as a result

• Make sure and mention that you will vary the independent variable many 
times (10 times for example) to reduce experimental uncertainty

• Be very clear which axis which quantity will be graphed on in Part B.

• Show the equation you are using and how the slope of the graph will give 
you the unknown quantity, write derivation in y=mx+b format



Experimental Analysis Part: Tips

• Use the Reference Table equations to guide your thinking to decide what 
quantity you will vary and what quantity will vary as a result

• Tip: Use the space in Part D to do your derivations to determine what 
you are going to graph, write derivation in y=mx+b format

• Fill out the data table to help the Reader know what values you are 
plotting but it will not be scored



Experimental Analysis Part: Tips

• Label both axes with the Quantity and the Units, i.e,. length (m) or time (s) or t2 (s2)

• Make sure if a quantity is squared in your equation, you plot that quantity squared

• Label each axis with a linear scale of values

• Use as much of your graph as possible, don’t have all the dots in the bottom left-hand 
corner because it makes it difficult to determine if the data points are correctly plotted

• Good rule of thumb is to have an equal number data points above and below the best fit 
line



Experimental Analysis Part: Tips

• Make it clear how the graph/equation will be used to determine the 
unknown quantity

• When calculating the slope of the line show your work and make sure to 
use points on the line

• Or explicitly state you used your calculator or Desmos

• Make sure your answer to Part D includes the correct units



Using Desmos to Determine Slope of a Graph
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P1 2025
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P2 2025
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Experimental Design and Analysis: P1 2025 Torque Lab FRQ
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Answer the LAB Question
• With your partner, answer the Torque Lab FRQ #3 

P1 2025 linked in Day 1 PM1

• Use Desmos to determine the meterstick mass in 
Parts C&D

• As you work the FRQ think about how you can help 
prepare you students for this item type

• How could you adjust how you structure labs to 
help prepare students?

• How could you adjust what you require in lab 
reports?

154
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LAB FRQ Practice
• Work through the LAB FRQ for the exam of your 

choosing

• As you work the FRQ think about how you can 
help prepare you students for this item type

• How could you adjust how you structure labs?

• How could you adjust what you require in lab 
reports?
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Experimental Design and Analysis: Ball Drop LAB Question in Agenda





AP Reading
Scoring the 
Free Response 
Questions
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AP Reading
• 7 (12) Days long
• Second Week: June 11-17, 2026
• Tampa, Florida
• 2025 (2024 / 2023) Exam Volumes
• P1 Exams 174,506  (164,950 / 160,924)
• P2 Exams 23,650  (22,831 / 20,597)
• C:Mech Exams 66,238 (61,606 / 56,169)
• C:E&M Exams 29,946 (28,238 / 24,407)
• 305 Onsite Readers and 329 At-Home 

Readers
• Mix of HS and college
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Scoring Guides
• Rubric points are now uniform across exams.
• Item writers put the Physics into the uniform 

rubric.
• Test Development Committee has the final say 

before going to the Reading.
• Leaders ‘clarify’ the rubric after looking at 

hundreds of student samples.
• 5 days of Leader meetings
• 7 days of Reading
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Reading Positions

•Reader
•Table Leader
•Question Leader
•Exam Leader
•Chief Reader
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Reading Process
• Image projected on a laptop
• Readers grade just one question, not the whole 

exam.
• Readers decide if a response gets each individual 

point by clicking a radial button for each rubric 
point.
• Make sure they use a sharpened pencil or pen
• Focus your students on having good handwriting 

that is not miniscule.
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Mock Reading Activity
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Mock Reading Activity
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Mock Reading Activity: Lab FRQ
•Find FRQ#3 in the Student Sample Packet
•Practice using the rubric to score several 

student samples.
•The purpose of this activity is to give you an 

idea of what the Reading is like and practice 
applying a rubric
•You will NOT agree with every decision 

made about how the rubric is applied, just to 
get a feel for the Reading




