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ENGINEERING

Merit Badge Pre-Work Requirements

	Scout Name:
	
	Troop
	

	Scout e-mail address:
	
	Date
	

	Scout Master Name:
	
	
	

	Scout Master e-mail address
	
	
	



Instructions:
1. Type your name, troop number, date and other requested information into the header.  To gain access into the header, place your cursor over the top of the page and double click the right mouse button or click “View” on the toolbar and click on Header and Footer.  Type the information in the right or ‘open’ column for each row item.  You will need to repeat this process for page 2 only.  The remaining pages will include this information automatically.
2. The Engineering merit badge requirements are divided into two steps.  These are completing the pre-work assignment and actively participating in the engineering team meetings at Bechtel’s facilities.

3. Each Scout is encouraged to read the merit badge requirements and complete the assignments as prescribed in the current Engineering merit badge handbook.

4. Each Scout is required to provide responses to the following pre-work questions.  All work submitted in advance for the Counselor's review can be typed in Microsoft Word or can be submitted in neatly printed or hand written form.  The work should include good research noting the source of the information by providing the title, author or institute and date.  All work must be of original thought.  Simply copying information from the Internet or other sources will not be accepted.
5. Please save your file by typing the letter of your first name followed last name.  Example:  jdoe Eng Pre-work.doc.
6. Send the electronic file by e-mail to XXXXXXXX.
7. The Bechtel Engineering Team Counselors will present the Engineering Merit Badge requirements 4, 5b, 6c, 8 and 9 during Engineering Day.  Requirements 5b and 6c will be performed together in a ‘Real Live’ project execution engineering team environment.  Scouts will be broken into various engineering and management teams to design a scout camping project.  Detail instructions will be presented in class with the Engineering Team Counselors working along side each team.

	1. Select some manufactured item in your home (such as a toy or an appliance) and, under adult supervision and with the approval of your counselor, investigate how and why it works as it does.  Find out what sort of engineering activities were needed to create it.

Hint:  Perform some research in the library or internet and investigate how a manufactured item works.  Suggested websites include www.howstuffworks.com, Popular Mechanics magazine, etc.  Please note that you must think through the steps an engineer has thought through to make the product.  Remember to reference the type of engineer to make the product.  You can also provide sketches or diagrams to illustrate your thoughts or ideas.  The better you can explain the steps the better your counselor can understand your points.
	

	Response:  (Begin typing here) 


	

	Counselor’s comments:


	

	

	2. Select an engineering achievement that has had a major impact on society.  Use the resources available to you to research it.  Tell your counselor about the engineer(s) who made it possible, the special obstacles they had to overcome, and how this achievement has influenced the world today.
	

	Response:  Hint:  Research the internet www.bechtel.com  (Begin typing here)


	

	Counselor’s comments


	


	3. Explain the work of six types of engineers


	

	Response:  Engineering Discipline Type 1
(Begin typing here)


	

	Response:  Engineering Discipline Type 2
(Begin typing here)


	

	Response:  Engineering Discipline Type 3
(Begin typing here)


	

	Response:  Engineering Discipline Type 4
(Begin typing here)


	

	Response:  Engineering Discipline Type 5
(Begin typing here)


	

	Response:  Engineering Discipline Type 6 

(Begin typing here)


	

	Pick two of the six and explain how their work is related.

Hint:  When you answer question 1, think about which type of engineers help make the product you chose and how did these two engineering disciplines compliment each other.

	

	Response:  (Begin typing here)


	

	Counselor’s comments


	


	6 Pick One (a, b, d, e or f)
	

	6.a If you select Transforming motion
Using common materials or a construction set, make a simple model that will demonstrate transforming motion.
	

	Response:  Describe your model (provide sketch or diagram to show the counselor your ideas.  (Begin typing here)


	

	Counselor’s comments
	

	Response:  How does this make use of basic mechanical concepts like levers and inclined planes?  (Begin typing here)


	

	Counselor’s comments
	

	Response:  Describe an example where the mechanism is used in a real product:  (Begin typing here)


	

	Counselor’s comments
	


	6.b If you select Using electricity.
Make a list of 10 electrical appliances in your home.  Find out approximately how much electricity each uses in one month.
	

	Response: (Fill in the table below)
	

	Appliance
	Watts rating
	Hours used per month
	Kilowatt-hours (Watts rating X hours ( by 1,000)
	Cost (USD)
	

	1.  
	
	
	
	
	

	2.  
	
	
	
	
	

	3.  
	
	
	
	
	

	4.  
	
	
	
	
	

	5.  
	
	
	
	
	

	6.  
	
	
	
	
	

	7.  
	
	
	
	
	

	8.  
	
	
	
	
	

	9.  
	
	
	
	
	

	10.
	
	
	
	
	

	Total  
	
	
	
	
	

	Counselor’s comments
	

	Calculate and show how you determined the average power used:
	

	Response:  (Begin typing here)


	

	Counselor’s comments
	

	Response:  Tell how to find out the amount and cost of electricity used in your home during light and heavy use.  (Begin typing here)


	

	Counselor’s comments
	

	Response:  Tell five ways to conserve electricity:
	

	1.d (Begin typing here)


	

	2.d (Begin typing here)


	

	3.d (Begin typing here)


	

	4.d (Begin typing here)


	

	5.d (Begin typing here)


	

	Counselor’s comments
	


	6.d If you select Converting Energy
Do an experiment to show how mechanical, heat, solar, and / or electrical energy may be converted from one or more types of energy to another.
	

	Response:  Explain your experiment and the results.  (Hint:  In addition to your narrative explanation, provide a sketch or diagram including labels to describe your experiment.  (Begin typing here)


	

	Counselor’s comments
	

	Response:  Describe to your counselor what energy is and how energy is converted and used in your surroundings.  (Begin typing here)


	

	Counselor’s comments
	


	6.e Moving People

Find out the different ways people in your community get to work.
	

	Response:  (Begin typing here)


	

	Make a study of traffic flow (number of vehicles and relative speed) in both heavy and light traffic periods.  Give summary of your study.
	

	Response:  Hint:  Create a table and organize your data that includes date, time, number of vehicles, relative speed, etc.  Calculate average values and record what you observe.  Provide a summary report using the data you collected to explain your findings.  (Begin typing here)


	

	Counselor’s comments
	

	Discuss what might be improved to make it easier for people in your community to get where they need to go.
	

	Response:  Hint:  Contact or visit the Texas Highway Department and ask directly how the engineers plan to improve the transportation in your community.  Provide a summary report from your visit.  (Begin typing here)


	

	Counselor’s comments
	


	6.f Science Fair

Build an engineering project for a science or engineering fair or similar competition, and enter it.  (This requirement may be met by participation on an engineering competition project team).

Hint:  If you have a Science Fair project, bring it to class and present to the counselor.  Complete the questions noted below.
	

	Describe your project in detail.
	

	Response:  (Begin typing here)


	

	Counselor’s comments
	

	Discuss what your project demonstrates:
	

	Response:  (Begin typing here)


	

	Counselor’s comments
	

	What kind of questions did visitors to the fair ask you about your project?
	

	Response:  (Begin typing here)


	

	How well were you able to answer their questions?
	

	Response:  (Begin typing here)


	

	Counselor’s comments
	


	7.  Find out what high school courses you need to take to be admitted to an engineering college.
	

	Response:  Hint:  Go and visit your school counselor and request this information.  Ask or contact a University to determine the minimum SAT and ACT scores to be accepted into an engineering college.  Explain what you learned.  (Begin typing here)


	

	Find out what other subjects would be helpful in preparing for an engineering career.
	

	Response:  (Begin typing here)
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