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Thrust and the Rocket Equation 
Text Reading: Sutton Ch. 2 



Introductory Design Competition 

HW Due Date: 2/4/19
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Before learning anything about the physics of what makes a rocket fly, we will start the semester with a competition to see who can convert a two liter soda bottle into a ballistic missile.   The class will be divided into 6 teams and given the following materials:
· 1 two liter bottle (empty)

· Duct Tape

· Foam Core

· Utility Knife

· Modeling Clay
· Water (as much as you like from the bathroom)

Each team will have 20 minutes to convert their bottle into a rocket using the materials provided.  A system will be provided that will pressurize the bottle to 50 psig and launch the bottle at a 45 degree angle.   The team will provide the instructor with the bottle filled with the amount of water for the launch.

Assignment

1. Design and fabricate the rocket.  During the design process, you will want to think about what will cause the rocket to accelerate, what will provide resistance to acceleration and what variables are available that will be optimized.  Record in your notebook the size, shape, mass of all components of the rocket and sketch the overall design.
2. Launch the rocket.   The team whose rocket goes the farthest will get an extra 25% on the first HW assignment.
3. Homework (individual).  List all of the design variables (and components) that went into the design and for each component/variable, discuss how and why it was optimized to maximize the range of your rocket.  Given your prior knowledge of fluid mechanics, discuss the physical phenomena that are responsible for maximizing the range and discuss how one would calculate how far the rocket should travel (you will do such a calculation in a few weeks).
