Final Exam 2019

Physics Project: The Rube Goldberg Machine
A Rube Goldberg machine is a device that is designed to perform a specific task, but requires several transfers of energy (through various kinds of applied forces) to complete the task.  A good example of this kind of machine is The Mouse Trap game, which has rolling balls, jumping divers, seesaws, and bathtubs combining to trap a plastic mouse in a plastic cage. Also Tom&Jerry, Goonies, Wile E Coyote, Robots (movie), the list goes on
Your mission is to design a Rube Goldberg machine that will move an empty soft drink can exactly one meter along a flat surface (the floor in the classroom) without an extra force acting on it as it moves – only friction of the floor must stop it.  The can may roll, bounce, slide, or skip – whatever your heart desires.  BEFORE your machine accomplishes this, however, it must have at least seven different acting forces (different types of forces, or forces acting on different objects) which must include CLEAR demonstration of concepts from at least 3 areas of Physics (chapters) and a base (board, etc. to strongly connect steps in sequence).  Note that the seven different forces do not include the action on the can (so 8 steps including the can).  The first force should be a simple triggering mechanism (one that doesn’t require aiming) that starts the whole sequence, ending with the can moving the required distance.  In addition, you must submit a written analysis outlining how your machine works using conceptual physics vocabulary to describe the physical aspects of the process in the form of a numbered list.  Describe what happens and what it demonstrates for each step.  Be ready to tell us how each concept is demonstrated in the project.  For example, actually transferring the momentum of an object in the chain reaction would demonstrate conservation of momentum, etc.  You can’t just say that something’s moving, so it demonstrates momentum or that your board has mass so it demonstrates mass.  It has to be part of the chain reaction.  It’s like a big physics problem!  (Look through physics problems for inspiration)  You must also choose a theme or a title to help make it exciting and fun.  This type of machine is more for show than it is for utility.  Keep in mind that it should be fun to watch.
You may work with a partner on this project, if you wish.  If you work with a partner, you will need a machine with thirteen exchanges of force before the one that moves the can (so 14 steps including the can).  You may use any materials available.  It is not necessary to spend a lot of money to make a terrific machine!  Materials used must, however, be safe: no fire (one match/candle OK, not more: both a smoke and danger issue), no gunpowder, no sources of dangerous potential energy.  Also, marble on a ramp only counts ONCE, and dominoes DON’T count as a step.
The project is due on Thursday May 16, 2019 for creativity grading.  After presentations that week testing will take place.  On the day of testing, you will get only three trials to get it to work, so MAKE SURE YOUR MACHINE IS RELIABLE! ! ! ! !  
About materials: Bring anything you might need like tape, string, scissors, blocks, marbles, spares, your match if you use one, etc.  Don’t expect anything crucial to your project to be present in the lab and available to use!  In short: Do not use materials that you find in class on your presentation day (textbooks, tables and chairs, tape, etc).  Prepare your own materials beforehand.

And please do not use The Mouse Trap game parts or any other pre-designed machines.
The grading will be as follows:


10%

Written Physics Instructions List & Description (Template from Class Page OK)
40 % 

Creativity / Workmanship / Aesthetics


50 % 

Functionality

Functionality will be graded as follows:


Can travels 1.0 + 0.02 m
=
50 points


Can travels further than 1.02 m or less than 0.98 m:
Determined by class performance

There is extra credit if the can MOVES on the first two tries and the difference in the two distances covered is less than 3 cm.
