Catapult Engineering Challenge!
Objective: Using only the materials provided, design a catapult that will be able to launch a marshmallow the farthest. 
You may use only the materials on this list. You may use as many different kinds of materials as you would like but you may not go over the given number available. Example: 5 Pencils means you may use no more than 5 pencils in any 1 design. 
As you are working on this project you need to keep a few things in mind. Constraints can change at any time and sometimes your best designs will not be effective. Be willing to take risks and change up your design in order to create the best possible catapult. Also, some materials are consumables, meaning once they have been used they don’t return to the same state as before. For example: if you use a shoe box lid and poke holes in it, it will forever have holes in it. The same rule applies to a broken plastic spoon. You can’t just get a new one; you have to fix what you have so be careful! Mrs. Arnone only has so much money so you have to keep costs down!
For the 1st phase of this project you will be working by yourself. You are to create 10 DIFFERENT catapult designs using the materials listed. Remember, the fewer materials you use, the less money Mrs. Arnone must spend and the happier she will be!
Materials List:

1 Roll of Masking Tape
5 Pencils
Unlimited Rubber Bands
2 Plastic Spoons
1 Shoebox bottom
1 Shoebox lid
10 Popsicle Sticks
3 Brass Brads
Unlimited Paper Clips
2 Cups
15 LEGOS
2 Rulers
2 Erasers
1 Metal Spoon
10 Toothpicks
1 Glue Stick
1 Bottle of Glue
1 Hole punch
1 pair of scissors
5 Markers (Fat or Thin)
5 Colored Pencils
5 Crayons
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Make sure to label EVERYTHING!
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Make sure to label EVERYTHING!
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Design #3
Make sure to label EVERYTHING!
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Design #4
Make sure to label EVERYTHING!



















Materials Used:
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Design #5
Make sure to label EVERYTHING!
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Design #6
Make sure to label EVERYTHING!
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Design #7
Make sure to label EVERYTHING!
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Design #8
Make sure to label EVERYTHING!
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Design #9
Make sure to label EVERYTHING!
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Design #10
Make sure to label EVERYTHING!
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The Engineering Design Process
Engineers and designers use the engineering design process to solve a problem by creating new products, systems, or environments.
The process rarely moves in a step-by-step fashion. Instead designers jump back and forth between the steps as they move toward the final solution.
1.) Define the Problem. The engineering design process starts when you ask the questions below about problems that you observe:
· What is the problem or need? 
· Who has the problem or need? 
· Why is it important to solve? 
2.) Do Background Research: Learn from the experience of others rather than blunder around and repeat their mistakes. So, for an engineering design project, do background research in two major areas:
· Users or customers 
· Existing solutions
3.) Specify Requirements: Design requirements state the important characteristics that your solution must meet to succeed. One of the best ways to identify the design requirements for your solution is to analyze the concrete example of a similar, existing product, noting each of its key features.
4.) Create Alternative Solutions: There are always many good possibilities for solving design problems. If you focus on just one before looking at the alternatives, it is almost certain that you are overlooking a better solution. Good designers try to generate as many possible solutions as they can.
5.) Choose the Best Solution: Look at whether each possible solution meets your design requirements. Some solutions probably meet more requirements than others. Reject solutions that do not meet the requirements.
6.) Develop the Solution: Development involves the refinement and improvement of a solution, and it continues throughout the design process, often even after a product ships to customers.
7.) Build a Prototype: A prototype is an operating version of a solution. Often it is made with different materials than the final version, and generally it is not as polished. Prototypes are a key step in the development of a final solution, allowing the designer to test how the solution will work.
8.) Test and Redesign: The design process involves multiple loops and circles around your final solution. You will likely test your solution -- find problems and make changes -- test your new solution -- find new problems and make changes -- and so on, before settling on a final design.
9.) Communicate Results: To complete your project, communicate your results to others in a final report and/or a display board. Professional engineers always do the same, thoroughly documenting their solutions so that they can be manufactured and supported.



Phase 2:
At this point you should have created 10 catapult designs. Your next step is to choose your top 5 designs. Consider which designs will be the most logical, uses the fewest materials and has the potential to launch a marshmallow as far as possible. 
*****CONSTRAINT CHANGE!!!!*****
You now will be put into teams of 3. This will be your team for the Catapult Challenge! Meet with your team and create a team name. You will then compile your top catapult designs (15 total) and decide on your top 3 team designs. 
Engineers rely on the collaboration/cooperative (working with others) process to solve a problem. They do this in order to use the strengths of each person and fill in the gaps where there is a weakness. When creating the designs by yourself you may have had a hard time coming up with ideas. However, when you work together, ideas will flow more freely, ideas you may not have thought about may surface and typically less time is used. Rely on each others’ strengths to now create the ONE catapult design your team will use for testing. 
Use your top 3 designs to create your BEST catapult design and draw/label your design on the following page. Be willing to modify/change your design for the good of your team and for the success of your final product. 








Final Team Catapult Design
Make sure to label EVERYTHING!
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Phase 3:
You are now ready to create your catapult. Using the materials from the materials list, construct your catapult as a team. If you notice your marshmallow is not going as far as you would like, go back to the design process and modify your design. Use the following page to design your modified team catapult.
*****CONSTRAINT CHANGE!!!*****
Not only is the success of your catapult part of the overall project grade, the process by which you get to that success is part of your grade as well. You will now be working with your team to earn your grade along with the possibility of a prize. There will be a class competition and the winning team’s catapult/design will win a prize! 


	











Modified Team Catapult Design
Make sure to label EVERYTHING!
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