
ap physics 1 unit 7 review
ap physics 1 unit 7 review is an essential part of mastering the principles of mechanics,
particularly in the context of rotational motion and angular dynamics. This unit encapsulates critical
concepts such as torque, rotational inertia, and angular momentum, which are fundamental for
students preparing for the AP Physics 1 exam. This review aims to provide a concise yet
comprehensive overview of Unit 7, diving into the essential formulas, concepts, and problem-solving
strategies that will enhance your understanding and performance in this area. Whether you’re
revisiting these concepts for the first time or brushing up before the exam, this guide is structured
to help you navigate through the key topics effectively.

Understanding Torque

Rotational Inertia: Moment of Inertia

Angular Momentum Basics

Equations of Rotational Motion

Applications of Rotational Dynamics

Practice Problems and Solutions

Understanding Torque

Torque is the rotational equivalent of linear force. It measures how effectively a force can cause an
object to rotate about an axis. The formula for torque is given by:

τ = r × F × sin(θ)

Where τ is torque, r is the distance from the pivot point to the point where the force is applied, F is
the magnitude of the force, and θ is the angle between the force vector and the arm of the lever.
Understanding torque is crucial because it not only influences the rotational motion of objects but
also helps in determining the balance of forces in static systems.

Factors Affecting Torque

Several factors can affect the torque applied to an object:

Distance (r): The further from the pivot point the force is applied, the greater the torque.



Force (F): Increasing the force directly increases the torque applied.

Angle (θ): The angle at which the force is applied affects the effective component of the force
that contributes to torque.

In practical applications, understanding how to manipulate these factors can lead to more efficient
designs in engineering and physics problems involving levers, gears, and other rotational systems.

Rotational Inertia: Moment of Inertia

The moment of inertia (I) is a measure of an object's resistance to changes in its rotational motion.
It's important to understand that different shapes have different moments of inertia. The general
formula for the moment of inertia is:

I = Σmr²

Where m is the mass of each point in the object, and r is the distance from the axis of rotation. The
moment of inertia depends not only on the mass of the object but also on how that mass is
distributed relative to the axis of rotation.

Common Shapes and Their Moments of Inertia

Here are some common shapes and their moments of inertia:

Solid Cylinder: I = (1/2)mr²

Thin Ring: I = mr²

Solid Sphere: I = (2/5)mr²

Thin Rod (axis through center): I = (1/12)ml²

These formulae are critical when solving problems related to rotational dynamics, as they allow you
to calculate the inertia effectively and apply Newton's second law for rotation.

Angular Momentum Basics

Angular momentum (L) is a measure of the rotational motion of an object and is given by the



formula:

L = Iω

Where I is the moment of inertia and ω is the angular velocity. Angular momentum is a conserved
quantity, meaning that in a closed system, the total angular momentum remains constant unless
acted upon by an external torque. This principle is essential in many physical systems, including
planetary motion and spinning objects.

Conservation of Angular Momentum

Understanding the conservation of angular momentum can help in solving complex problems
involving rotating systems:

For example, when a figure skater pulls in their arms, their moment of inertia decreases,
which causes their angular velocity to increase to conserve angular momentum.

This principle is also applicable in astrophysics, where the collapse of a nebula leads to the
formation of stars and planets while conserving angular momentum.

Equations of Rotational Motion

Similar to linear motion, rotational motion has its own set of kinematic equations. These equations
relate angular displacement, angular velocity, angular acceleration, and time:

ω = ω₀ + αt

θ = ω₀t + (1/2)αt²

ω² = ω₀² + 2αθ

Where ω is the final angular velocity, ω₀ is the initial angular velocity, α is the angular acceleration,
θ is the angular displacement, and t is the time. Mastering these equations is vital for solving
problems in rotational dynamics effectively.

Applications of Rotational Dynamics



Rotational dynamics has numerous applications in real-world scenarios. Understanding these
applications helps reinforce theoretical concepts:

Engineering: Design of machinery and vehicles that rely on torque and angular momentum.

Aerospace: Calculating the rotational forces acting on aircraft and spacecraft.

Sports: Analyzing the motion of athletes, such as gymnasts and divers, to improve
performance.

These applications demonstrate how the principles of rotational dynamics are not just theoretical
but have practical implications across various fields.

Practice Problems and Solutions

To solidify your understanding of the concepts covered in Unit 7, practicing problems is essential.
Here are a few examples:

Problem: A solid disk has a mass of 10 kg and a radius of 0.5 m. Calculate its moment of1.
inertia.

Solution: Using the formula I = (1/2)mr², we find I = (1/2)(10 kg)(0.5 m)² = 1.25 kg·m².2.

Problem: A rotating object has a moment of inertia of 2 kg·m² and an angular velocity of 33.
rad/s. What is its angular momentum?

Solution: L = Iω = (2 kg·m²)(3 rad/s) = 6 kg·m²/s.4.

These problems illustrate how to apply the formulas and concepts you've learned in a practical
context, reinforcing your understanding and preparation for the AP Physics 1 exam.

As you review these concepts, keep in mind that practice and application are key to mastering Unit
7. Engage with practice problems and real-world applications to deepen your understanding of
rotational motion.

Q: What is the difference between torque and angular
momentum?
A: Torque is a measure of the force that causes an object to rotate around an axis, while angular



momentum is a measure of the rotational motion of an object, which depends on its moment of
inertia and angular velocity.

Q: How do you calculate the moment of inertia for irregular
shapes?
A: For irregular shapes, you can divide the object into simpler shapes, calculate the moment of
inertia for each, and then sum them up, using the parallel axis theorem if necessary to account for
different axes of rotation.

Q: Why is angular momentum conserved in a closed system?
A: Angular momentum is conserved in a closed system because, according to Newton's laws, if no
external torques act on a system, the total angular momentum remains constant.

Q: What role does the angle of applied force play in
calculating torque?
A: The angle of the applied force affects the effective component of the force that contributes to
torque. The torque is maximized when the angle is 90 degrees, as sin(90°) = 1.

Q: Can you provide an example of rotational dynamics in
sports?
A: An example is a gymnast performing a routine. By tucking in their arms during a flip, they
decrease their moment of inertia, which increases their angular velocity, showcasing the
conservation of angular momentum.

Q: How are the equations of rotational motion similar to linear
motion equations?
A: The equations of rotational motion are analogous to those of linear motion, with angular
displacement, angular velocity, and angular acceleration corresponding to linear displacement,
linear velocity, and linear acceleration, respectively.

Q: What is the significance of the radius in calculating torque?
A: The radius is significant because it determines how far the force is applied from the pivot point. A
larger radius increases the torque, demonstrating the lever arm principle.



Q: What are some common mistakes students make when
studying rotational dynamics?
A: Common mistakes include confusing linear and angular quantities, misapplying the moment of
inertia formula for different shapes, and neglecting to account for the angle of applied forces when
calculating torque.

Q: How can I effectively prepare for the AP Physics 1 Unit 7
exam?
A: To prepare effectively, practice solving a variety of problems, review the key concepts regularly,
utilize study groups for discussion, and take practice exams to build confidence and identify areas
for improvement.
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