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Work-Energy Review Sheet 

This sheet contains definitions and descriptions of various energy related terms. It is intended to 
be a quick reference where the reader can refresh his/her memory on concepts. It does not 
present a complete or uniform treatment of the topics listed. 

1. Work: W = Fd, unit of Nm or joule ; scalar: work occurs when a force moves an object
• F is the average force over the distance 
• The language is that the force F does positive work on the object; if F and d are in the 

same direction 
• F need not be the net external force from the equation F=ma. F is any external force.
• Positive work done on an object gives it energy.

2. Energy: many kinds: scalar: unit - Joule 

3. Kinetic energy: KE = ½ mv2, unit - joule; scalar: commonly called the energy of motion

4. Mechanical energy: unit – joule; scalar: a term not strictly well defined, but generally refers 
to energy associated with movement or potential motion of objects with mass. Sometimes it 
is defined as the ability to do work. In many situations, it is the sum of the KE and PE where 
the PE is not chemical, or nuclear… but is gravitational or elastic in nature.

5. Potential energy: unit – joule; scalar: commonly referred to as stored energy, there are 
many different kinds of potential energies. For mechanical potential energies, they result 
from work done against conservative forces (or negative work done by those forces) and 
each kind of PE has a different equation. Examples are gravitational, elastic, electrical, … 
• Gravitational PE near the Earth’s surface: PE = mgh   : force = mg  : reference at h=0
• Spring (elastic ) PE: PE = ½ k x2  : force = -kx  : reference at x=0
• Gravitational PE for the Universal Gravity force:: Fg = Gm1m2/d2 
• Electrostatic PE for charge in constant electric field: PE = - qEd : reference d = 0
• Electrostatic, magnetic, nuclear and some other forms of energy will be studied later in 

the year.

6. Conservative and non-conservative forces: strictly speaking, conservative forces doing 
positive work create mechanical potential energy. The important non-conservative force is 
friction, which converts mechanical energy to thermal energy and, thus, in some sense, 
makes that energy unavailable. 
• Conservative forces are often defined as forces that can move an object and bring it 

back to its original location and not lose mechanical energy. This is consistent with the 
idea that no mechanical energy is lost to friction in the trip.

• The recognition of thermal energy (heat) as a form of energy is important to the concept 
of conservation of energy. If energy were defined only as mechanical energy, it would 
not be conserved when there is friction. 
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7. Conservation of energy: if a system is isolated in the sense that no form of energy can 
move into or out of the isolation region, then the total energy within that system is constant. 
• Strictly speaking, with the knowledge of special relativity, this law has been amended to 

include mass as a form of energy, in certain circumstances.
• The phrase is sometimes incorrectly and loosely used to imply conservation of 

mechanical energy.

8. Efficiency: this term is normally used in connection with the conversion or transformation of 
one form of energy to another with a device, such as a machine. Efficiency is expressed as 
a percentage of the useful energy or work out compared to the energy or work put into the 
device. Since machines have friction, some of the mechanical energy will be “lost” to friction 
and the efficiency will be less than 100%. 

9. Work-energy theorem: net work = ΔKE : when the force from Newton’s 2nd law is used to 
calculate the work done on an object, it calculates the change in kinetic energy of the 
object. Stated another way, the net external work done on an object equals its change in 
kinetic energy. This is logical since the net force produces an acceleration which changes 
the velocity. Velocity is the basis or sense of kinetic energy. This theorem can be proved in 
relatively few algebra steps from the definitions of work and kinetic energy. ΔKE is the final 
KE minus the initial KE.

10. Power: P = W/t; unit – watt; scalar: The basic concept here is how fast work can be done. A 
watt is not much power and a joule is not a lot of energy. Electricity bills are normally 
expressed in terms of kilo-watt-hours.
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