
Mechanical Energy



Mechanical Energy

•Energy that an object has due to its 
motion or position
•2 kinds
•Kinetic
•Potential

•Metric Units: Joules (J)



•Energy of Motion

•“kinetic” means “moving”

•Depends on mass and velocity (like speed)

•KE = ½ mv2 or   KE = mv2

2
• More mass →more KE
• More velocity →more KE

• Changing velocity has greater  
effect because it is squared!

*note: units for mass (kg) and v (m/s)

Kinetic Energy



1)A 0.6 kg basketball is thrown at a velocity of 9 
m/s.  How much Kinetic Energy does it have?

•KE = ½ mv2

•KE = ½ (0.6 kg)(9 m/s)
2

•KE = ½ (0.6 kg)(81 m2/s2)
•KE = ½ (48.6 J)
•KE = 24.3 J

Kinetic Energy Calculations



2) A 7 kg bowling ball is rolling down the lane with 
a velocity of 8 m/s.  How much Kinetic Energy 
does it have?

•KE = ½ mv2

•KE = ½ (7 kg)(8 m/s)
2

•KE = ½ (7 kg)(64 m2/s2)
•KE = ½ (448 J)
•KE = 224 J

Kinetic Energy Calculations



•Stored Energy
•Has the “potential” to do 

work

•Elastic Potential
• Energy is stored by stretching 

or compressing

•Gravitational Potential
• Energy is stored based on 

height of object

Potential Energy
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•Depends on mass & height
•PE = mgh (g = 9.8 m/s2)
•Weight = m x g…
•PE = Weight x height

• Note: The gravitational potential energy of an 
object is equal to the work done to lift it.

•PE = mgh (Height is a distance!)

•Work = Fd (Weight (mg) is the Force due to 
gravity!)

Gravitational Potential Energy



3)A 0.6 kg basketball is held above a player’s 
head.  The ball is 2 m above the ground.  How 
much potential energy does it have?

•PE = mgh
•PE = (0.6 kg)(9.8 m/s2)(2 m)
•PE = (5.88 N)(2 m)
•PE = 11.76 J

Potential Energy Calculations



4) A 1.0 kg textbook is placed on a shelf 1.5 m 
above the ground.  How much potential energy 
does it have?

•PE = mgh
•PE = (1 kg)(9.8 m/s2)(1.5 m)
•PE = 14.7 J

Potential Energy Calculations



Potential Energy Diagrams

Chemical Potential Energy

• Stored in chemical bonds

• PE diagram shows the 
chemical potential energy 
through the process of a 
chemical reaction

• Notice that many reactions 
require a certain 
“activation energy”, and 
that catalysts can reduce 
the activation energy 
required.



Potential Energy Diagrams

Mechanical Potential Energy

• Often symbolized with “U” or “EP”(We’ll continue to use “PE”)

• Diagram for elastic potential   
energy of a spring

• Diagram for gravitational potential 
energy of a pendulum



Potential Energy Diagram

Analyze the gravitational potential energy diagram of a rollercoaster below.  
Describe the motion of the roller coaster based on the diagram.

A. At elevated loading station

B. Top of first large hill

C. Bottom of first dip

D. Level ground at same height 
as “A”

E. Top of last hill

F. End of ride at ground level

F



Mechanical Energy Conversions
Imagine a pendulum swinging left to right…

• Where is the KE at its 
maximum?
➢3…the bottom of its swing is 

where the pendulum moves 
fastest.

• Where is the GPE at its 
maximum?
➢1 & 5…the top of its swing is 

where it has the greatest height.

• Where does it have BOTH KE 
and GPE?
➢2 & 4…height with motion



Mechanical Energy Conversions

GPE = ↓

KE = ↑

Max. GPE
Min. KE

Min. GPE
Min. KE



Mechanical Energy Conversions

Max. GPE
Min. KE

GPE = ↓

KE = ↑

Min. GPE
Max. KE

GPE = ↑

KE = ↓

Max. GPE
Min. KE

Min. GPE
Max. KE



5) A 0.6 kg basketball is held 1.5 meters above the ground.  
How much potential energy does it have?
• PE = mgh
• PE = (0.6 kg)(9.8 m/s2)(1.5 m)
• PE = 8.82 J

6) If the ball is dropped, what velocity will it reach by the time 
it hits the ground? (ignore friction, but remember the law of 
conservation of energy!)

• KE = ½ mv2

• 8.82 J = (0.5)(0.6 kg) v2
→ 8.82 J = (0.3 kg) v2

• v2 = 29.4   → v = √(29.4) = 5.42 m/s

Energy Conversion Calculation



Energy Conversion Calculation
7) A 1 kg ball bounces on the ground.  If its speed as it leaves 

the ground is 2 m/s, how high will it bounce (ignore friction)?  
HINT: Think of this ? in 2 steps, and remember conservation of energy!

A. Solve for the initial KE of the ball.
KE = ½mv2

KE = (0.5)(1kg)(2m/s)
2

KE = 2 J
B. Solve for the height of the ball using the PE equation.

PE = mgh PE = KE (law of conservation of energy)
2 J = (1kg)(9.8m/s2)h
h = 2 J/(1kg x 9.8m/s2) = 0.20 m


