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H ow to  Us e This Pa mphlet
The secret to successfully earning a merit badge is for you to use both 
the pamphlet and the suggestions of your counselor.

Your counselor can be as important to you as a coach is to an athlete. 
Use all of the resources your counselor can make available to you. 
This may be the best chance you will have  to learn about this particular  
subject. Make it count.

If you or your counselor feels that any information in this pamphlet is  
incorrect, please let us know. Please state your source of information.

Merit badge pamphlets are reprinted annually and requirements 
updated regularly. Your suggestions for improvement are welcome.

Send comments along with a brief statement about yourself to Youth 
Development, S2�������4���
�)�3�������)�/�.�-���)� �����'���,�#�������4���������	�������-�.����alnut Hill  
�����(�����4��P.O.���
�)�2�����	��0�
�����4�����,�0�#�(�!�����������
�	0���	����079.

Who Pays fo r This Pa mphlet?
This merit badge pamphlet is one in a series of mor�����.�"���(����00 covering 
all kinds of hobb y and career subjects. It is made available for you 
to buy as a service of the national and local councils�����
�)y Scouts of 
America. The costs of the development, writing, and editing of the  
merit badge pamphlets are paid for by���.�"�����
�)�3�������)�/�.�-���)� �����'���,�#�������#�(��
order to bring you the best book at a reasonable price.
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Requirements
1.	 Do the following:

a.	 Find an article on the use or conservation of energy. 
Discuss with your counselor what in the article was 
interesting to you, the questions it raises, and what 
ideas it addresses that you do not understand.

b. 	After you have completed requirements 2 through 8, 
revisit the article you found for requirement 1a. Explain 
to your counselor what you have learned in completing 
the requirements that helps you better understand  
the article.

2. 	Show you understand energy forms and conversions by 
doing the following:

a. 	Explain how THREE of the following devices use energy, 
and explain their energy conversions: toaster, greenhouse, 
lightbulb, bow drill, nuclear reactor, sweat lodge.

b. 	Construct a system that makes at least two energy  
conversions and explain this to your counselor.
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3. 	Show you understand energy ef�ciency by explaining to 
your counselor a common example of a situation where 
energy moves through a system to produce a useful result. 
Do the following:

a.	 Identify the parts of the system that are affected by the 
energy movement.

b.	 Name the system�s primary source of energy.

c.	 Identify the useful outcomes of the system.

d.	 Identify the energy losses of the system.

4.	 Conduct an energy audit of your home. Keep a 14-day  
log that records what you and your family did to reduce 
energy use. Include the following in your report and, after 
the 14-day period, discuss what you have learned with  
your counselor.

a.	 List the types of energy used in your home such as  
electricity, wood, oil, liquid petroleum, and natural gas, 
and tell how each is delivered and measured, and the 
current cost; OR record the transportation fuel used, 
miles driven, miles per gallon, and trips using your  
family car or another vehicle.

b. 	Describe ways you and your family can use energy 
resources more wisely. In preparing your discussion, 
consider the energy required for the things you do and 
use on a daily basis (cooking, showering, using lights, 
driving, watching TV, using the computer). Explain  
how you can change your energy use through reuse  
and recycling.

5. 	In a notebook, identify and describe �ve examples of energy 
waste in your school or community. Suggest in each case 
possible ways to reduce this waste. Describe the idea of 
trade-offs in energy use. In your response, do the following:

a.	 Explain how the changes you suggest would lower costs, 
reduce pollution, or otherwise improve your community.

b.	 Explain what changes to routines, habits, or convenience 
are necessary to reduce energy waste. Tell why people 
might resist the changes you suggest.
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.Where Would We Be Without Energy?

Electricity is a big part of how Americans use energy 
today. You can do no work at all without energy. Think how 
your life changes when the power fails during bad weather. 
You cannot �ip on a light, watch television, use the computer, 
run a fan, toast bread, warm a drink in the microwave, or do 
anything else that requires electricity. Most of your regular 
activities abruptly stop.

Now think what would happen if the entire United States 
had to go without power. The life of the country as we know it 
today could not continue. 

To understand energy and its importance in our way of 
life, you will need to understand the science of energy and the 
engineering of energy-using devices�engines and machines. 
You will need to learn about people�s use of energy and how 
habits can be hard to break. 

Saving, producing, and using energy wisely will be critical 
to America�s future. If we are to leave future generations with 
a world in which they can live as well or better than we have, 
you and other potential leaders of tomorrow must begin the 
hard work of understanding energy and the vital role it will 
play in the future.
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Drivers, who must rely on energy to power traf�c signals and streetlights, can be left 
helpless when the power fails.

















.A Scout Raises Questions
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Alternative energy sources, like these solar panels, can help cut down on pollution.





.Energy From the Stars

Energy From the Stars
The questions Nate asked as he prepared to study energy  
are important ones. To understand the answers, you must  
learn about the science of energy. Then you will understand 
that the answer to all of Nate�s questions (and many others) 
relies on the same basic principle, called the second law  
of thermodynamics.

To learn the second law, you must �rst learn about the 
forms and characteristics of energy, where energy comes from, 
and (naturally) the �rst law of thermodynamics. All of this 
important information begins with the story of energy.

The Story of Energy
All forms of energy trace their origin to the stars. 

Stars are huge balls of mostly hydrogen held together in 
space by crushing gravity. Stars radiate vast amounts of energy 
in all directions by changing hydrogen into helium and other 
heavier elements. Through this process, stars either release 
energy or store it in the nuclei of the heavier elements they 
create. In the tremendous heat and pressure of a star, two 
hydrogen atoms are crushed together until they join nuclei  
in a process called fusion. 
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Elements are fundamental substances that cannot be 
broken into simpler substances by chemical means. 
Elements that occur naturally on Earth range from 
lightweight hydrogen and helium to metals such as 
iron and gold to dense, radioactive uranium. An atom 
is the smallest unit of a chemical element having the 
properties of that element. The core of an atom is its 
nucleus (plural nuclei).







Energy From the Stars.

The visible spectrum of light
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1. Radio waves. People use radio waves to send information 
to receivers�radios. Many stars and nebulae (dust and gas 
clouds in space) also give off radio waves. Another natural 
source is lightning. As a thunderstorm approaches, you hear 
crackles on the radio caused by bursts of radio waves created 
by lightning �ashes.

2. Microwaves. Stars and galaxies create natural microwaves. 
In microwave ovens, microwaves penetrate food and cause 
water molecules in the food to vibrate, producing heat to cook 
the food.

3. Heat (infrared radiation). Heat possesses enough energy 
that we can feel it if it is intense enough. 

4. Visible light. Objects in the world around us scatter and 
absorb visible light,  
allowing us to see.

The electromagnetic spectrum



.Energy From the Stars

5. Ultraviolet. Ultraviolet light has enough energy in its waves 
to damage the receptors in our eyes or the outer layers of our 
skin. UV radiation is the cause of suntans, sunburns, and some 
forms of skin cancer.

6. X-rays. X-rays have so much energy they can pass through 
our bodies and expose photographic �lm on the other side. 
Hot gases in our galaxy emit natural X-rays. 

7.  Gamma radiation. This is energy so powerful it can pene-
trate deep through solid materials. Star processes or the decay 
of some radioactive atoms produces gamma radiation.
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The powerful energy of an X-ray can be put to use in the  
medical �eld.




























































































































































