
ap physics c unit 2
ap physics c unit 2 focuses on the principles of Newtonian mechanics, which
form the foundation of classical physics. This unit is a critical component
of the AP Physics C curriculum, emphasizing the application of calculus-based
methods to solve problems related to motion, forces, and energy. Students
delve into concepts such as kinematics, dynamics, work, energy, and momentum,
all of which are essential for mastering the mechanics portion of the AP
Physics C exam. The unit challenges learners to apply theoretical knowledge
to practical scenarios, enhancing problem-solving skills and conceptual
understanding. Throughout this article, key topics within ap physics c unit 2
will be explored in detail, providing a comprehensive overview of the subject
matter. The discussion will also include important formulas, problem-solving
strategies, and common pitfalls to avoid. Following this introduction, a
table of contents outlines the primary sections covered in this article.
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Kinematics in One and Two Dimensions
Kinematics is the branch of mechanics that describes the motion of objects
without considering the forces that cause the motion. In ap physics c unit 2,
kinematics is approached using calculus to analyze velocity, acceleration,
and displacement over time.

Motion in One Dimension
One-dimensional kinematics involves motion along a straight line. Key
variables include position (x), velocity (v), and acceleration (a), all
expressed as functions of time (t). Calculus is applied to relate these
quantities: velocity is the derivative of position with respect to time, and
acceleration is the derivative of velocity.

Fundamental equations used in this subtopic include:

v(t) = dx/dt



a(t) = dv/dt = d²x/dt²

Displacement calculated via integral of velocity over time

This framework allows for precise analysis of motion that changes
continuously, such as objects under variable acceleration.

Motion in Two Dimensions
Two-dimensional kinematics extends analysis to motion in a plane, typically
described using vector components along the x- and y-axes. Position,
velocity, and acceleration are treated as vectors, with their components
analyzed separately. Projectile motion is a common example studied in this
subtopic.

Vector calculus methods are employed to determine the resultant displacement,
velocity, and acceleration, enabling comprehensive solutions to complex
motion problems.

Newton’s Laws of Motion
Newton’s laws form the backbone of classical mechanics and are central to ap
physics c unit 2. These laws describe the relationship between forces acting
on an object and the resulting motion.

First Law: Law of Inertia
The first law states that an object at rest or in uniform motion will remain
so unless acted upon by a net external force. This principle introduces the
concept of inertia and establishes the necessity of forces to change an
object’s state of motion.

Second Law: F = ma
The second law quantifies the effect of forces on an object’s motion,
defining force as the product of mass and acceleration. This fundamental
equation allows the calculation of acceleration when forces are known and
vice versa. In ap physics c unit 2, this law is used extensively with vector
analysis and calculus.

Third Law: Action and Reaction
The third law states that for every action, there is an equal and opposite
reaction. This law explains interactions between two bodies and is essential



for understanding systems involving multiple objects.

Applications of Newton’s Laws
Typical problems involve free-body diagrams, frictional forces, tension, and
normal forces. Mastery of these concepts enables students to solve complex
dynamics problems efficiently.

Work, Energy, and Power
Work and energy concepts are critical for understanding how forces affect the
motion of objects. In ap physics c unit 2, the work-energy theorem and
conservation of energy principles are emphasized.

Work Done by a Force
Work is defined as the product of force and displacement in the direction of
the force. When forces vary, calculus is used to compute work as an integral
of force over displacement.

Kinetic and Potential Energy
Kinetic energy is the energy of motion, expressed as (1/2)mv², while
potential energy relates to the position within a force field, such as
gravitational potential energy mgh. The total mechanical energy is the sum of
kinetic and potential energies.

Conservation of Mechanical Energy
In the absence of non-conservative forces, mechanical energy remains
constant. This principle simplifies the analysis of many physical systems and
is a powerful tool in ap physics c unit 2 problem solving.

Power
Power measures the rate at which work is done or energy is transferred. It is
calculated as the derivative of work with respect to time, often expressed in
watts.



Linear Momentum and Collisions
Momentum is a vector quantity defined as the product of mass and velocity. In
ap physics c unit 2, momentum conservation principles are applied to analyze
collisions and impulse.

Momentum and Impulse
Impulse is the change in momentum resulting from a force applied over a time
interval. Calculus allows precise evaluation of impulse when force varies
with time.

Conservation of Momentum
In isolated systems, total momentum remains constant. This conservation law
is fundamental to understanding elastic and inelastic collisions.

Types of Collisions
Collisions are classified as elastic (kinetic energy conserved) or inelastic
(some kinetic energy transformed). Calculations often involve simultaneous
application of momentum and energy conservation laws.

Elastic collisions: both momentum and kinetic energy conserved

Inelastic collisions: momentum conserved, kinetic energy not conserved

Perfectly inelastic collisions: objects stick together post-collision

Rotational Dynamics and Torque
Rotational dynamics extends Newtonian mechanics to objects rotating about an
axis. This section of ap physics c unit 2 introduces torque, angular
momentum, and moment of inertia.

Torque and Rotational Motion
Torque is the rotational equivalent of force, defined as the product of force
and the lever arm distance. It determines angular acceleration as described
by the rotational analog of Newton’s second law.



Moment of Inertia
The moment of inertia quantifies an object’s resistance to angular
acceleration and depends on mass distribution relative to the axis of
rotation. Calculus-based integration is often required to compute moments of
inertia for complex shapes.

Angular Momentum and Its Conservation
Angular momentum is the product of moment of inertia and angular velocity.
Conservation of angular momentum applies in systems with no external torque,
analogous to linear momentum conservation.

Equations of Rotational Motion
These equations describe the relationship between angular displacement,
velocity, acceleration, and time, mirroring linear kinematic equations but
applied to rotational motion.

Frequently Asked Questions

What topics are covered in AP Physics C Unit 2?
AP Physics C Unit 2 typically covers Kinematics, including concepts such as
displacement, velocity, acceleration, and equations of motion for particles
moving in one and two dimensions.

How do you solve projectile motion problems in AP
Physics C Unit 2?
To solve projectile motion problems, break the motion into horizontal and
vertical components, use kinematic equations separately for each, and
consider acceleration due to gravity acting vertically downward.

What is the difference between average velocity and
instantaneous velocity in AP Physics C Unit 2?
Average velocity is the total displacement divided by total time, while
instantaneous velocity is the velocity of an object at a specific moment,
found using the derivative of position with respect to time.

How is acceleration defined and calculated in AP



Physics C Unit 2?
Acceleration is the rate of change of velocity with respect to time and is
calculated as the derivative of velocity or the second derivative of position
with respect to time.

What are the key equations of motion used in AP
Physics C Unit 2?
Key equations include: v = v0 + at, x = x0 + v0t + (1/2)at^2, v^2 = v0^2 +
2a(x - x0), where v is velocity, a is acceleration, t is time, and x is
position.

How do vectors play a role in AP Physics C Unit 2
kinematics?
Vectors are essential in representing quantities like displacement, velocity,
and acceleration, especially in two-dimensional motion, where components
along x and y axes must be analyzed separately.

Additional Resources
1. Fundamentals of Physics, 11th Edition
This comprehensive textbook by Halliday, Resnick, and Walker covers classical
mechanics extensively, including topics central to AP Physics C Unit 2 such
as Newton’s laws, work, energy, and momentum. It provides clear explanations,
worked examples, and practice problems that reinforce conceptual
understanding and problem-solving skills. The book is widely used in AP
Physics courses and college-level introductory physics classes.

2. University Physics with Modern Physics, 15th Edition
Authored by Young and Freedman, this textbook delves deeply into mechanics,
offering detailed coverage of forces, motion, energy, and momentum in
multiple dimensions. It includes numerous real-world applications and problem
sets that align well with the AP Physics C curriculum. Its clear diagrams and
thorough explanations make complex concepts accessible.

3. Physics for Scientists and Engineers, Vol. 1
This volume by Serway and Jewett focuses on classical mechanics and is ideal
for students preparing for AP Physics C Unit 2. It emphasizes problem-solving
strategies and conceptual understanding, providing ample examples related to
forces, work, energy, and momentum. The text is well-structured to support
both self-study and classroom instruction.

4. Classical Mechanics
Written by John R. Taylor, this book offers a more advanced and rigorous
treatment of mechanics, suitable for students seeking deeper insight beyond
the AP curriculum. It covers Newtonian mechanics with clarity and includes



challenging problems that enhance analytical thinking. This text is excellent
for solidifying foundational knowledge in preparation for college physics.

5. AP Physics C: Mechanics Crash Course Book + Online
This concise review guide by The Princeton Review focuses specifically on the
AP Physics C Mechanics unit. It covers key concepts such as kinematics,
Newton’s laws, work, energy, and momentum in a clear, streamlined format. The
book includes practice questions and test-taking strategies tailored to the
AP exam.

6. Mechanics: Volume 1 (Course of Theoretical Physics)
Part of Landau and Lifshitz’s renowned series, this volume offers a
theoretical perspective on mechanics with a focus on principles and
mathematical rigor. While more advanced, it provides profound insights into
the fundamentals of motion and forces that underpin AP Physics C concepts. It
is ideal for students interested in theoretical physics foundations.

7. Introduction to Classical Mechanics: With Problems and Solutions
Authored by David Morin, this text balances theory and practice with clear
explanations and a vast collection of problems. It covers Newtonian mechanics
comprehensively, making it a valuable resource for mastering the AP Physics C
Unit 2 topics. The detailed solutions help students develop problem-solving
proficiency.

8. Physics: Principles with Applications
Douglas C. Giancoli’s book presents mechanics in an accessible manner with
real-life applications that engage students. It includes chapters on forces,
energy, and momentum that correspond well to the AP Physics C syllabus. The
text’s approachable style and practical examples make it suitable for both
high school and introductory college courses.

9. Classical Dynamics of Particles and Systems
This textbook by Thornton and Marion is a classic resource for understanding
particle dynamics and system mechanics at an intermediate level. It covers
Newtonian mechanics with detailed explanations and complex problem sets,
supporting a thorough grasp of AP Physics C Unit 2 topics. The book is a
strong bridge between high school physics and advanced undergraduate studies.
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