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Energy in 

nature and 

technology 

Objectives 

•  Provide examples of kinetic and potential energy 
and their transformations. 

•  Communicate and apply scientific information 
extracted from various sources. 

•  Research and describe the connections between 
physics and future careers. 

 

 

1.  Describe the flow of energy needed to power a car, using 
the following terms:   

     radiant energy    chemical energy     mechanical energy 

                 nuclear energy       biomass energy 

Assessment 

2.  Research and describe the connections between physics and 
future careers (on assignment sheet):  

Select two physics-related careers to research.  Go to the website 

for the Occupational Outlook Handbook sponsored by the United 
States Department of Labor, Bureau of Labor Statistics, and for each 

career, gather and summarize the following information: 

•  job description and its connection to physics 

•  entry level education required 

•  job outlook 
•  median pay 

Assessment 

Physics terms 

•  energy flow diagrams 

•  renewable energy 

•  greenhouse gas 

Energy flow 

All processes in both nature and technology operate 
through a continuous flow of energy.  

•  Natural systems transform energy from one form 
into another. 

•  Human-created systems transform energy from 
one form into another in order to do useful work. 
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Hand-stitching a shirt 
requires time and energy. 

 

Follow the flow of energy.   

 

Where did this energy 
originate? 

Energy flow 

Using a sewing 
machine saves time.   

A power plant must 
provide the electrical 
energy needed to 
operate the sewing 
machine. 

 
Where does this 
energy originate? 

 

Energy flow 

Where does the vast majority of Earth's energy 
originate?  

A.  The Moon 

B.  The Earth's core 

C.  The atmosphere 

D.  The Sun 

 

Test your knowledge 

Where does the vast majority of Earth's energy 
originate?  

A.  The Moon 

B.  The Earth's core 

C.  The atmosphere 

D.  The Sun 

 

Test your knowledge 

A Quad is a large unit of energy that helps 
us discuss the energy use of the planet. 

 

A useful unit of energy 

•  Total human energy consumption (one year) 

•  The dinosaur killer’s kinetic energy 

•  The energy in a Category 5 hurricane 

•  The energy in a magnitude 8.8 earthquake 

•  Solar flux on Earth (one year) 

•  The total wind energy in the atmosphere 

•  The energy of a 1°C ocean temp rise 

Energy comparisons 

Rank these energies.  Which do you think is greatest?  least?   
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Comparisons: greatest to least 

•  Solar flux on Earth (1 year)                        5,500,000 Q 

•  The energy of a 1°C ocean temp rise        5,200,000 Q 

•  The dinosaur killer’s kinetic energy             400,000 Q 

•  Total wind energy in the atmosphere             40,000 Q 

•  Total human energy consumption (1 year)         500 Q 

•  The energy in a Category 5 hurricane                     1 Q 

•  The energy in a magnitude 8.8 earthquake             1 Q 

 

Solar energy is the largest quantity of energy.  

1,350 Watts per 
square meter 
reach the 
Earth’s upper 
atmosphere 
from the Sun. 

•  fossil fuels           

•  nuclear energy       

•  renewable energy 
   

Common energy sources 

for generating electricity 
 

Name several types of fossil fuel.  
 
 
 
Why are they called fossil fuels? 
 
 
 
 
Where did the energy originate? 
  

Fossil fuels 

 

Name several types of fossil fuel.  
 
oil, coal, natural gas 
 
Why are they called fossil fuels? 
 
  
 
 
Where did the energy originate?   
  

Fossil fuels 

 

Name several types of fossil fuel.  
 
oil, coal, natural gas 
 
Why are they called fossil fuels? 
 
They are formed from the decayed remains of ancient plants 
and animals.  Nature took millions of years to build up the 
reserves of coal, oil, and natural gas that we use today. 
 
Where did the energy originate?  

Fossil fuels 
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Name several types of fossil fuel.  
 
oil, coal, natural gas 
 
Why are they called fossil fuels? 
 
They are formed from the decayed remains of ancient plants 
and animals.  Nature took millions of years to build up the 
reserves of coal, oil, and natural gas that we use today. 
 
Where did the energy originate?  the Sun 
  

Fossil fuels Nuclear energy 

Name the two types of nuclear energy. 
 
 
Which type produces energy in the Sun? 
 
 
 
Which type produces energy in nuclear power plants? 

 

Nuclear energy 

Name the two types of nuclear energy. 
 
 
Which type produces energy in the Sun? 
 
 
 
Which type produces energy in nuclear power plants? 

fission and fusion 
 
 
 
  

 

Nuclear energy 

fission and fusion 
 
 
Fusion.  Energy is released when small atoms such    
as hydrogen fuse into larger ones. 
 
 
 
  

Name the two types of nuclear energy. 
 
 
Which type produces energy in the Sun? 
 
 
 
Which type produces energy in nuclear power plants? 

 

Name the two types of nuclear energy. 
 
 
Which type produces energy in the Sun? 
 
 
 
Which type produces energy in nuclear power plants? 

Nuclear energy 

fission and fusion 
 
 
Fusion.  Energy is released when small atoms such    
as hydrogen fuse into larger ones. 
 
 
Fission.  Energy is released when certain large atoms 
such as uranium are split into into smaller pieces. 
 
  

 

Renewable energy 

What is renewable energy? 
 
 
 
 
 
Can you give some examples? 
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What is renewable energy? 
 
 
 
 
 
Can you give some examples? 

Renewable energy 

Renewable forms of energy are physical objects or 
processes that we do not destroy, deplete, or disrupt 
faster than nature can restore or replenish them. 

 

solar energy 
 
hydroelectric energy 
 
wind energy 
 
geothermal energy 
 
tidal energy 
 
biomass energy 
 
 

Examples of renewable energy 

 

•  reducing pollution:  

Obtaining, processing, transporting, and burning fossil fuels 
can all cause pollution, forming airborne particles, oil spills, 
and acid rain along with other harmful byproducts. 

•  moderating climate change:  

Carbon dioxide is a byproduct of burning fossil fuels.  It is a 
greenhouse gas, so it traps infrared infrared light streaming 
from the ground.  This process may be responsible for global 
warming. 

 

Advantages of renewable energy 

 

How much of each type do we use? 
 
What do we use them for? 

•  Fossil fuels 

•  renewable energy 

•  nuclear energy 

Energy production and use 

Source:  Energy Information Administration 
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How much of each 
type do we use? 

 
 
 
 

Source:  Energy Information Administration 

How much of each 
type do we use? 

 
 
 
 

What do we use 
them for? 
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Source:  Energy Information Administration 

 

   

 
The pale gray strip on the next slide shows how 
much of the energy we generate is lost from 
initial generation to final user. 
 
Estimate:  What percent of energy do you think 
is lost along the way? 

Energy production and 

energy efficiency 

 

Your family's monthly home 
electricity bill shows how much 
electrical energy you used in the 
past month.   
 
Knowing how to read your bill can 
help you conserve energy and save 
money. 
 
Start here with the meter reading.   
What is it telling you? 
 

How much energy do you use? 

 

Your family's monthly home 
electricity bill shows how much 
electrical energy you used in the 
past month.   
 
Knowing how to read your bill can 
help you conserve energy and save 
money. 
 
Start here with the meter reading.   
What is it telling you? 
 
 

This customer 
used 688 kWh 
in one month. 
 

How much energy do you use? 

 

Next, look at the cost numbers. 
How much is owed for this month? 
 
 
What is the cost per kilowatt-hour? 
 
 
Estimate the annual electrical cost 
for running this home. 
 
 
 
 

How much does it cost? 
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Next, look at the cost numbers. 
How much is owed for this month? 
                 $113.48 
 
What is the cost per kilowatt-hour? 
            16.4 ¢ per kWh 
 
Estimate the annual electrical cost 
for running this home. 
          About $1400 a year 
 

     9.4 ¢ + 7.0 ¢ = 16.4¢   

How much does it cost? 

 

Your bill can also help you 
track your energy use over 
the year. 
 
Which months have the 
highest energy use?   
 
 
Why do you think this is? 
 
 

Understanding you usage 

 

 

Your bill can also help you 
track your energy use over 
the year. 
 
Which months have the 
highest energy use?   
July, August and September 
 
Why do you think this is? 
 
Fans and air conditioners use 
lots of energy in the summer. 

Understanding you usage 

 
 

If possible, bring in a copy of 
your family's most recent 
electricity bill.  
 
In small groups, extract and 
communicate the information 
in these bills: 
 
•  energy used per month 
•  cost per kWh 
•  highest and lowest usage 

months 
 

Read your own electric bill 

 

One of the easiest ways to save money 
and lower your electrical use is to 
select energy efficient appliances. 
 
The US government tries to help you 
by requiring products to carry special 
labels.    
 
But how do you read these labels?   
Is this a good product to buy? 
 
 

Energy information 

 

This refrigerator is estimated to 
cost $67 per year to operate. 
 
It consumes somewhat more 
energy than the average of other 
models. 
 
How much more will it cost to run 
than the most efficient model?   
 
That depends on the actual cost 
of electricity in your area.   
 

Energy information 



6/4/14 

8 

 

This tag assumes an electric rate 
of  $67/630 kWh, or 10.6¢ per kWh. 
 
On the bill you just examined, the 
customers actual rate was 16.4¢ 
per kWh. 
 
So how much will you really save 
if you buy the most efficient 
model?  It isn’t $10/year. 
 
 

Energy information 

 

This tag assumes an electric rate 
of  $67/630 kWh, or 10.6¢ per kWh. 
 
On the bill you just examined, the 
customers actual rate was 16.4¢ 
per kWh. 
 
So how much will you really save 
if you buy the most efficient 
model?  It isn’t $10/year. 
 
  $10 × (16.4/10.6) =  $15.47 

Energy information 

 

Research the energy usage of electric 
clothes dryers, either on the internet or 
in a local store.  
 
Calculate the expected energy cost 
using the actual electric rate in your 
area.  
 
Compare the energy consumption of 
each appliance.  Which models are the 
most energy efficient? 
 

Apply what you’ve learned 

 

Prepare and deliver a brief oral report 
comparing two different appliances.  
 
Summarize the pros and cons of each 
product, including energy use 
information, key differences in features, 
and a cost comparison.   
 
Does the energy efficient model have a 
higher price?  How long does it take to 
recoup this cost? 
 

Communicate your findings 

 

   

Many physics-
related careers of 
the future will be in 
the field of energy.  
 

Careers in physics 

 

   

As our energy needs 
grow, we will need 
trained professionals  
who can help us 
produce more energy, 
and/or increase the 
energy efficiency of our 
systems and devices. 

Physics-related careers 
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architect           electrician 

petroleum technician  electronic technician 

solar panel installer   civil engineer 

astronomer     oceanographer 

power plant technician  environmental engineer 

forensic scientist             aeronautical engineer 

Examples of physics-related 

careers 1.  Describe the flow of energy needed to power a car, using 
the following terms:   

     radiant energy    chemical energy     mechanical energy 

                 nuclear energy       biomass energy 

Assessment 

1.  Describe the flow of energy needed to power a car, using 
the following terms:   

     radiant energy    chemical energy     mechanical energy 

                 nuclear energy       biomass energy 

The Sun’s nuclear energy is converted into the radiant 
energy of sunlight.  The sunlight provides energy for 
plants and animals, creating biomass energy.  Over 
millions of years this is converted into the chemical energy 
of fossil fuel, which is transformed into mechanical energy 
in the car’s engine.  

 

Assessment 

2.  Research and describe the connections between physics and 
future careers (on assignment sheet):  

Select two physics-related careers to research.  Go to the website 

for the Occupational Outlook Handbook sponsored by the United 
States Department of Labor, Bureau of Labor Statistics, and for each 

career, gather and summarize the following information: 

•  job description and its connection to physics 

•  entry level education required 

•  job outlook 
•  median pay 

Assessment 


