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EQUATIONS

• Gravitational Potential Energy
∆𝐸𝑃 = 𝑚𝑔∆𝑦

• Thermal Energy
𝐸𝑡ℎ = 𝐹𝐾∆𝑑



GRAVITATIONAL 
POTENTIAL ENERGY

• Gravitational Potential Energy (𝑬𝒈) [J]: the energy due to 
elevation above Earth’s surface

𝐸𝑔 = 𝑚𝑔𝑦 𝑊 = ∆𝐸𝑔 = 𝑚𝑔∆𝑦
• 𝑚 – mass of the object [kg]
• 𝑔 – gravitational field strength at the surface [m/s2]
• 𝑦/∆𝑦 – vertical position relative to surface/

displacement [m]

NOTE: 𝑊 = ∆𝐸𝑔 when there is only a change 
in gravitational potential energy



POINTS TO CONSIDER

• The equation determines the change in gravitational potential energy 
and does not determine an absolute value of gravitational potential 
energy. In practical problems involving the equation, Earth’s surface is 
often used as a reference level of zero gravitational potential energy, 
although any other convenient arbitrary level may be chosen.

• The value of 𝑦 is the vertical displacement of the object. This means 
that the horizontal path an object follows in changing its vertical height 
is not significant.

• The equation may only be used when 𝑦 is small enough that 𝑔 does not 
vary appreciably over 𝑦.

• Values of 𝑦 (and 𝐸𝑔) are positive if the displacement is upward, and 
negative if the displacement is downward.



PROBLEM 1



PROBLEM 1 – SOLUTIONS



THE LAW OF 
CONSERVATION OF ENERGY

• Law of Conservation of Energy: for an isolated system, 
energy can be converted into different forms, but cannot be 
created or destroyed.
• NOT the same as Energy Conservation!

• Isolated System: a system of particles that is completely 
isolated from outside influences



PROBLEM 2



PROBLEM 2 – SOLUTIONS



OTHER FORMS OF ENERGY

• Thermal Energy (𝑬𝒕𝒉) [j]: internal energy associated with 
the motion of atoms and molecules

𝐸𝑡ℎ = 𝐹𝐾∆𝑑
• 𝐹𝐾 – force of kinetic friction [N]

• ∆𝑑 – displacement [m]

• Equation comes from energy being converted to thermal 
energy by kinetic friction, through work being done to slow 
down an object



PROBLEM 3



PROBLEM 3 – SOLUTIONS



PROBLEM 3 – SOLUTIONS CONT.



OTHER FORMS OF ENERGY – CONT.



OTHER FORMS OF ENERGY – CONT.



OTHER FORMS OF ENERGY – CONT.



SUMMARY – GRAVITATIONAL POTENTIAL 
ENERGY AT EARTH’S SURFACE

• Gravitational potential energy is the energy possessed by an 
object due to its elevation above Earth’s surface. It is a 
scalar quantity measured in joules (J).

• Gravitational potential energy is always stated relative to a 
reference level.

• The gravitational potential energy of an object depends on 
its mass, the gravitational field in which the object is 
located, and the object’s height above a reference level.



SUMMARY – THE LAW OF 
CONSERVATION OF ENERGY

• The law of conservation of energy states that for an isolated 
system, energy can be converted into different forms, but 
cannot be created or destroyed.

• The work done on a moving object by kinetic friction results 
in the conversion of kinetic energy into thermal energy.

• The law of conservation of energy can be applied to solve a 
great variety of physics problems.



PRACTICE

Readings
• Section 4.3, pg 189

• Section 4.4, pg 195

Questions
• pg 194 #1-5

• pg 201 #1,3,5,7,9


