Systems in Action Unit Project

Option 1: Hydraulic Arm
Using a variety of materials (syringes and tubing, popsicle sticks, glue sticks, string, tape, straws, cardboard, etc.), design a robot arm structure to lift a load (cup with marbles) upwards from rest. Each arm will compete in a loading challenge with progressively heavier loads. The arm that survives without collapsing (or dropping the cup) with the most weight wins the challenge. 
Criteria:

· The arm must lift the cup a minimum of 10 cm.

· Duct tape is available to attach the arm to the table top.

· One marble will be added to the cup each time, so your arm must work multiple times.

· A one page report will be handed in as well; describing your design, discussing its mechanical advantage, and hypothesizing where and why the system will eventually fail.

Option 2: Rube Goldberg Machine

Using a variety of materials (syringes and tubing, popsicle sticks, glue sticks, string, tape, straws, cardboard, etc.), design a Rube Goldberg Machine that will complete a simple task.
Criteria:

· Must have at least 5 components/steps.
· No fire or electricity is allowed, but battery power is okay.

· No liquid other than water is permitted in your machine.

· After you start it, there should be no human intervention and it should automatically complete its final task. 
· You must have at least one lever, one inclined plane and one wheel and axle in use on your machine.
· A one page report will be handed in as well; describing your design (each specific step), discussing the mechanical advantage of two of the simple machines used, and explaining any problems you may have had during the building process and how you addressed them.
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	4
	3
	2
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	Function
	Structure functions extraordinarily well, holding up under atypical stresses (7 or more marbles.
	Structure functions well, holding up under typical stresses (5-6 marbles).
	Structure functions pretty well, but deteriorates under typical stresses (3-4 marbles).
	Fatal flaws in function with complete failure under typical stresses (1-2 marbles).

	Modification/Testing
	Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles.
	Clear evidence of troubleshooting, testing and refinements.
	Some evidence of troubleshooting, testing and refinements.
	Little evidence of troubleshooting, testing or refinement.

	Scientific Knowledge
	Explanations indicate a clear and accurate understanding of scientific principles.
	Explanations indicate an accurate understanding of scientific principles.
	Explanations indicate a relatively accurate understanding of scientific principles.
	Explanations do not illustrate much understanding of scientific principles.
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	CATEGORY
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	Function
	Meets all requirements and uses more than 5 steps.
	Meets all requirements.
	Meets most requirements.
	Meets few requirements.

	Modification/Testing
	Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles.
	Clear evidence of troubleshooting, testing and refinements.
	Some evidence of troubleshooting, testing and refinements.
	Little evidence of troubleshooting, testing or refinement.

	Scientific Knowledge
	Explanations indicate a clear and accurate understanding of scientific principles underlying the construction.
	Explanations indicate a relatively accurate understanding of scientific principles underlying the construction.
	Explanations indicate relatively accurate understanding of scientific principles underlying the construction.
	Explanations do not illustrate much understanding of scientific principles underlying the construction.


