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Chapter 8: Potential Energy
______________________________________________________________________________

Background Information / Chapter Summary:

Chapter 8 of an AP Physics Mechanics textbook focuses on the concept of
potential energy, a fundamental quantity in classical mechanics. Potential
energy plays a critical role in understanding the dynamics of objects and
systems in various physical scenarios.

______________________________________________________________

Important Major Topics:

Potential Energy is the energy associated with the position or configuration
of objects in a conservative force field. It represents the ability of a system to
do work based on its position relative to some reference point. Potential
energy is a scalar quantity and is measured in joules (J).

Gravitational Potential Energy is one of the most common forms of
potential energy encountered in mechanics is gravitational potential energy. It
arises from the gravitational force acting on an object near the surface of the
Earth. The gravitational potential energy Ug of an object of mass 𝑚 at a height
ℎ above a reference point is given by: Ug = mgh

where 𝑔 is the acceleration due to gravity (approximately 9.81 m/s2)



Elastic Potential Energy is another important form of potential energy,
which arises in systems involving springs or elastic materials. The elastic
potential energy 𝑈 stored in a spring that has been stretched or compressed a
distance 𝑥 from its equilibrium position is given by: Ue = ½kx2where 𝑘 is the
spring constant, a measure of the stiffness of the spring.

Conservation of Mechanical Energy is one of the key concepts related to
potential energy. In a conservative force field, the total mechanical energy
(the sum of kinetic and potential energy) of a system remains constant over
time, provided there are no non-conservative forces (such as friction) acting
on the system.

______________________________________________________________

Common Equations:

Change in Potential Energy:
∆Ug = mg∆h

Potential Energy w/ a Spring:
US =½k(∆x)2

Potential Difference:
∆U = Uf - Ui

Conservation of Energy
K1 +U1 = K2 + U2

Potential Energy (Gravity):
UG = - (Gm1m2)/(r)

______________________________________________________________



Important Notes / Additional Information:

Derivations of Potential Energy Equations:

______________________________________________________________

Practice Problems:

1.

Solution:



2.

Solution:

3.

Solution:


