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Abstract: This report provides a detailed analysis of the 2017 AP Physics 1
Free Response Questions (FRQs). We examine each question individually,
highlighting the underlying physics concepts tested, the expected problem-
solving strategies, and common student misconceptions. By analyzing the
questions and potential student responses, this report aims to provide
valuable insights for students preparing for future AP Physics 1 exams and
for educators seeking to improve their instruction.

1. Introduction: Understanding the 2017 AP Physics 1
FRQ's Significance

The 2017 AP Physics 1 exam marked a significant shift in the AP Physics
curriculum. This was the first administration of the redesigned AP Physics 1
exam, emphasizing conceptual understanding and application of physics
principles rather than rote memorization of formulas. Analyzing the 2017 AP
Physics 1 FRQs, therefore, offers crucial insights into the exam's structure,
emphasis, and the types of problems students were expected to solve. The
questions provided a challenging yet realistic assessment of student
comprehension, encompassing various topics within classical mechanics and
some introductory concepts in other areas of physics.

2. Detailed Analysis of Each 2017 AP Physics 1 FRQ

The 2017 AP Physics 1 FRQ consisted of five free-response questions, each
demanding a different approach and testing specific physics concepts. Each
question is analyzed below:

2.1 Question 1: Kinematics and Dynamics

This question typically involved scenarios involving motion – usually



involving graphs, numerical calculations based on the fundamental equations
of motion (velocity, acceleration, displacement) and applications of Newton's
Laws. A successful response required a strong understanding of vector
quantities, free-body diagrams, and the relationship between forces and
acceleration. Many students struggled with accurately interpreting graphical
representations of motion.

2.2 Question 2: Energy and Work

This problem often involved the application of work-energy theorem,
conservation of mechanical energy, and potential energy calculations
(gravitational, elastic). Analyzing the energy transformations within a
system was crucial. Common difficulties included correctly identifying the
forms of energy involved and accounting for energy losses due to friction or
other non-conservative forces.

2.3 Question 3: Circular Motion and Rotation

Questions in this section tested the understanding of centripetal force,
angular velocity, angular acceleration, and torque. Students needed to apply
Newton's second law in a rotational context. Successfully addressing this
question often required a strong grasp of vector cross-products and
understanding the relationship between linear and angular quantities.

2.4 Question 4: Simple Harmonic Motion (SHM)

This question examined the principles of SHM, often involving the analysis of
mass-spring systems or pendulums. Students were expected to apply concepts
such as period, frequency, amplitude, and energy in oscillating systems.
Misconceptions about the relationship between these quantities often resulted
in incorrect answers.

2.5 Question 5: Momentum and Impulse

This question frequently involved collisions, explosions, and other scenarios
where momentum and impulse were central. The conservation of momentum
principle was frequently tested. Students were expected to distinguish
between elastic and inelastic collisions.

3. Common Student Challenges in the 2017 AP Physics
1 FRQ

Based on the grading statistics (available from the College Board's annual AP
exam reports, though specific percentages are often not publicly released in
such detail), it is evident that students faced several recurring challenges
in the 2017 AP Physics 1 FRQs:

Interpreting graphs: Many students struggled to extract meaningful
information from graphs of motion, energy, or other relevant quantities.
Drawing and using free-body diagrams: Incorrect or incomplete free-body



diagrams frequently led to incorrect calculations of forces and
accelerations.
Applying the correct equations: Students sometimes applied inappropriate
equations or incorrectly substituted values into the equations.
Understanding vector quantities: Handling vector addition and subtraction
correctly was often a point of difficulty.
Connecting conceptual understanding to problem-solving: Many students
demonstrated a grasp of the underlying concepts but struggled to apply them
to solve real-world problems.

4. Implications for Instruction and Student
Preparation

The 2017 AP Physics 1 FRQs highlight the importance of focusing on conceptual
understanding, problem-solving skills, and the ability to effectively
communicate physics principles. Teachers should emphasize:

Qualitative reasoning: Encourage students to think critically about the
physical phenomena involved before jumping into mathematical calculations.
Visual representations: Use diagrams, graphs, and simulations to help
students visualize and understand physics concepts.
Problem-solving strategies: Teach students systematic problem-solving
approaches, emphasizing the importance of identifying knowns, unknowns, and
relevant equations.
Communication skills: Encourage students to clearly and concisely explain
their reasoning and justify their answers.

5. Conclusion

The 2017 AP Physics 1 FRQs provided a robust assessment of student
understanding of fundamental physics concepts. Analyzing these questions
reveals key areas where students often struggle and underscores the
importance of focusing on conceptual understanding, problem-solving
strategies, and effective communication in preparing for the AP Physics 1
exam. By understanding the challenges and successes of students on this exam,
educators and students alike can better prepare for future AP Physics 1
exams.
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FAQs

What were the main topics covered in the 2017 AP Physics 1 FRQs? The1.
2017 AP Physics 1 FRQs covered kinematics, dynamics, energy, work,
circular motion, rotation, simple harmonic motion, and momentum.

What is the best way to prepare for the AP Physics 1 FRQs? Focus on1.
conceptual understanding, practice solving a wide variety of problems,
and develop strong problem-solving strategies.

How important are free-body diagrams in solving AP Physics 1 FRQs? Free-1.
body diagrams are crucial for solving many problems, especially those
involving forces and dynamics.

What are some common mistakes students make on the AP Physics 1 FRQs?1.
Common mistakes include misinterpreting graphs, using incorrect
equations, and failing to properly account for vector quantities.

Are the AP Physics 1 FRQs getting harder over time? The difficulty level1.
remains relatively consistent, but the emphasis on conceptual
understanding has increased.

How are the AP Physics 1 FRQs graded? The FRQs are graded holistically,1.
considering both the correctness of the answer and the clarity of the
explanation.

What resources are available to help students prepare for the AP Physics1.
1 FRQs? Numerous textbooks, online resources, and practice exams are
available.

Is there a specific formula sheet provided for the AP Physics 1 exam?1.



Yes, a formula sheet is provided. Students should still focus on
understanding the concepts rather than simply memorizing formulas.

How much weight do the FRQs carry in the overall AP Physics 1 score? The1.
FRQs account for a significant portion of the overall score, making them
a critical component of the exam.

Related Articles

"Analyzing the 2017 AP Physics 1 Exam: A Statistical Overview": This1.
article provides statistical data on student performance on the entire
exam, including the FRQs.

"Common Misconceptions in AP Physics 1: A Review of Kinematics and1.
Dynamics": Focuses on common errors related to motion and forces.

"Effective Strategies for Solving AP Physics 1 Energy Problems":1.
Provides specific tips and techniques for approaching energy-related
problems.

"Mastering Circular Motion and Rotation in AP Physics 1": A deep dive1.
into rotational dynamics.

"Understanding Simple Harmonic Motion: A Guide for AP Physics 11.
Students": Covers the fundamental concepts of SHM.

"Applying Conservation Laws in AP Physics 1: Momentum and Energy":1.
Explores the application of conservation principles in various
scenarios.



"The Importance of Free-Body Diagrams in AP Physics 1 Problem Solving":1.
Emphasizes the importance and correct use of free-body diagrams.

"A Comparison of AP Physics 1 FRQs from 2017 to 2023": Analyzes trends1.
and changes in the types of questions asked over time.

"Preparing for the AP Physics 1 Exam: A Comprehensive Study Guide": A1.
broader overview of preparing for the entire exam, including FRQs.
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