Catapult Design Project

Purpose:  Students will apply the physics of projectile motion in the engineering of a marshmallow-launching catapult.

Problem:  Design a catapult that will launch a marshmallow with accuracy, precision, and distance.

Guidelines:  

1. Safety is of the utmost importance.  We will only be launching marshmallows, but care must still be taken around the moving parts of a catapult.

2. Catapults must be easily transportable and fit into a cube measuring 0.5 meter on each side.

3. Catapults will all be placed from the same starting point.  They will not be moved from this starting position.  

4. Catapults must be precise, accurate, and adjustable to various distances.  Points will be awarded for precision, accuracy, and distance launched.

5. We will not use trial and error for the graded launches.

6. Position markings should be made on the catapult to show launching distances.

7. You may not use a chemical accelerants, combustion, or direct springs.

8. Be extremely cautious.  These are not toys.  

Suggestions:

1. Launching distance can be changed either by adjusting the launch angle or the speed at which the marshmallow is being launched.

2. The catapults supporting base and structure should be sturdy and supportive of your design.

3. Use the Internet.

Group duties:

1. Design:  An accurate drawing of your catapult from above and side

2. Construction:  Build the catapult

3. Calculations:  Calculate force, angle, initial velocities, and distances in both the x and y directions

4. Launcher:  Use calculations to design a marking system that relates arm position to distance launched

Grading:  This is a 75 point assignment.

1. Design Plans Due Feb 1 (for A-day) or Feb 2 (for B-day):  Group must turn in a rough draft of their design, a list of materials used (including costs), details of construction, and information on who has done what in your group.  In order to complete this assignment the catapult must be built.  Any photos or other documentation will only help your grade.  The more details you give the better.

2. Finished Product Due Feb 13 (for A-day) or Feb 14 (for B-day):  Grading using rubric.

3. Firing:  Points will be awarded based on hitting a target at a set distance.  There will be three different distance categories the exact distances of which you will not know until the test date.

Catapult testing will take place on February 13th (for A-day) and 14th (for B-day)

The majority of this project will be completed outside of class time

Time will be given for planning

Groups must consist of 1 to 4 people

Choose members who you trust to work with and that are reliable
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