Integrated Science                             PHYSICS                           
       Bioski/Richards

Motion and the Physics of Change 
Rube Goldberg Machine
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As we have previously discussed, we will be working in conjunction with the Language Arts, Art, and Digital Media classes on our next Exhibition. In L.A., you are reading the novel Neverwhere. In Integrated Science, we are studying physics, better known as the study of motion. Throughout the course of the next few months we will be connecting these two parallel lines of study – viewing the motion of change in Neverwhere in both a physical and literary manner. 

The first piece of our Exhibition hinges on our Rube Goldberg project. We will be creating Rube Goldberg machines in our classes and will complete them before we leave for winter break. 

We will be designing and building our Rube Goldberg Machines using the properties of Physics that we have worked hard this semester to understand and be able to explain.

This study & construction will include: 


· The Potential Energy of your design – how much energy will your machine store?

· The Kinetic Energy of your design – how much energy will be exerted in the motion of the machine? 

· The Velocity & ACCELERATION at which each “event” moves – what are the individual velocities of the “events,” and how do they affect the average velocity?

· The manners by which NEWTON’S LAWS OF MOTION govern the movements in your machine.

· The MOMENTUM of the entire machine and how it contributes to your ending task. 

The design and construction of our Rube Goldberg machines is a major project for the 2nd quarter, and therefore I expect that we will be taking this project very seriously. 

In the beginning of next semester, we will be tying up all the loose ends of the project. In Exhibition #2 (in early January), we will be presenting to the community our machines and their relationship to the novel Neverwhere. The scientific aspect of the project will be completed before we leave for break so that you can connect its design and model to your work in Language Arts. 

We need to adhere to a project plan so that we can stay on track. The following benchmark calendar will be emphasized in class, but it is ultimately up to you and your group to stay on track.

BENCHMARKS FOR RUBE GOLDBERG PROJECT

IMPORTANT NOTE: You may not move ahead to the next benchmark until you have completed the work for the benchmark before it. If you finish the benchmark before the due date, your group may move on only after they have been signed off. It is possible that some groups will finish ahead of others, and therefore will have time to do an extended extra credit video option. 


BENCHMARK 1: EXTENDED BRAINSTORM & BLUEPRINT

DUE DATE (all blocks): MONDAY, NOVEMBER 28TH, 2005

OUR TASK: In class on Thursday (November 16th) and Friday (November 17th) we will work on a more formal plan for our projects. You will receive materials that will aide you in designing your final machine. You will need to hand in the following in order to receive credit for this benchmark:

	TASK
	FROM WHOM

	Brainstorm – in the form of a web or list
	1 per person



	Formal list  - of your materials, how you propose to connect them, & the physics behind these connections


	1 per person

	Overall task – identify and describe the simple task that your machine will accomplish in paragraph form


	1 per person

	Blueprint  - sketch of your proposed design
	1 per group BUT you must make sure that everyone in the group has a photocopy of the design to hand in with the above materials on the 28th. 



BENCHMARK 2: PROJECT APPROVAL MEETING

DUE DATE (L & M blocks): TUESDAY, NOVEMBER 29th, 2005

DUE DATE (N, O, & P blocks): WEDNESDAY, NOVEMBER 30th, 2005

OUR TASK: In class on the above listed dates, you will engage in a project approval meeting. You must bring all of your work from Benchmark 1 to the meeting. At the meeting we will discuss your project proposal based on the following 5 questions: 

1. Does it meet project guidelines for size and materials (i.e. no fire, a minimum of 5 “events”)?

2. Do you have access to all the materials – who will be bringing in which materials BY NEXT CLASS? You must have SPECIFIC answers for each and every piece of material that you will need.

3. How will you be connecting together each of the proposed pieces of your machine (i.e. glue gun, tape, staple, nail) in a way that is both visually appealing (we are showing these off to the community eventually) AND functional?

4. What problems do you foresee in the building of your machine? What will you be doing to circumvent these problems?

5. Will this design work (i.e. is it too complicated, too hard to perfect)?

Project groups that can answer all of the above questions in a positive and productive manner will be granted approval and may move on to the next benchmark. 

Project groups that cannot answer the above questions fully at the project meeting will be asked to reschedule their meeting to a new time in order to plan better before approval will be given.


BENCHMARK 3: GROUP ROLES ASSIGNMENT

DUE DATE (L & M blocks): THURSDAY, DECEMBER 1st, 2005

DUE DATE (N, O, & P blocks): FRIDAY, DECEMBER 2nd, 2005

OUR TASK: In order to assure a successful and productive work time, we will be assigning ourselves group roles. We understand that the construction of each project will be different in its needs and timing; however, we need to establish basic order and responsibility within our groups. 

This role assignment must be written out on a separate sheet of paper and SIGNED by every group member. You will be turning this in to me, so if you need a copy for yourself, then you should make one before you hand it in. 

There are three major roles for each group. Some larger groups may need to split roles between two group members. EVERY PERSON IN THE GROUP NEEDS TO HAVE ONE SPECIFIC ROLE. Each group must specify who will fill the following roles: 

	ROLE
	TASKS ASSOCIATED

	GROUP LEADER 
	This person will be the main contact person for any questions you may have about the project. This person may be asked to engage in special meetings with me so that they can relay information to the group. This person should be someone who is organized and responsible. 



	TIMER
	This person will be responsible for heading up the plan for each project work period. They will consult the group and come up with a project plan that will state exactly which pieces of the project will be built in a particular day and who will be working on each piece. This person should be able to talk easily and responsibly with the whole group. This person should be someone who uses time wisely and will help others in their group stay on track. 



	MATERIALS MANAGER
	This person will be in charge of organizing all materials. They will be responsible for taking the materials out at the beginning of all work periods and will be responsible for making sure that EVERYONE in the group helps to put away the materials neatly and efficiently. This person should be willing to take responsibility and give responsibilities out in a democratic way to other group members. 



	OTHER
	If the group identifies any other pressing or necessary roles, please list them and a brief description of what the responsibilities of person’s role are. 





BENCHMARK 4: FINAL PROJECT DESCRIPTION

DUE DATE (L & M blocks): THURSDAY, DECEMBER 8th, 2005

DUE DATE (N,O, & P blocks): FRIDAY, DECEMBER 9th, 2005

OUR TASK: EACH PERSON IN THE GROUP will need to create a professional final project description that is TYPED. This final description should include the following: 

· Identify all major “events” in your machine 

· i.e. sneaker kicks golf ball down 1” PVC pipe ramp

· Identify all of the pieces/materials that are included in that “event” – BE SPECIFIC!

· i.e. whatever you used to push the shoe,  Nike size 9 left sneaker, golf ball, 1” PVC pipe ramp 

· Identify the physics associated with the “event” in a specific manner – do not just write that there is friction – tell me which kind and HOW you see it occurring

· i.e. the sneaker hitting the ball causes rolling friction on the ball as it moves down the ramp AND there is static friction to overcome before the ball can start rolling down the ramp AND there is a force being acted on the ball by the shoe in the forward direction AND…
· When there are equations that you can use to figure out the values of the physics force, include that!!!  Remember, we have the equations for FORCE, VELOCITY, KINETIC AND POTENTIAL ENERGY, AND ACCELERATION.  In this section, you are REQUIRED  to identify and calculate at LEAST 2 OF THESE EQUATIONS FOR YOUR RUBE GOLDBERG.
· Think about how you will calculate these out!  What variables will you need?  How will you find these out?  Later on, we will be giving you a sheet that you can use to figure out to find these variables in your Rube Goldberg.
You can choose to write this assignment up in paragraph form OR you may choose to use columns to help you to organize the information. In either case, neatness and grammar will be assessed. All work should be done in complete sentences. Again, this must be typed.

BENCHMARK 5: PROJECT BUILDING

DUE DATE (all blocks): MONDAY, DECEMBER 12th, 2005

OUR TASK: Finally!!! We get to build. The final product is due the 12th of December at the BEGINNING of class. We will be presenting our projects and the physics behind them to the class beginning on this date! You must have completed your ENTIRE machine and PERFECTED it (we know we are going to have to tweak some things from our original plan a bit during the course of building) by this date!! YOUR GROUP MAY HAVE TO WORK ON BUILDING OUTSIDE OF CLASS (i.e. before school, after school, or during lunch) TO COMPLETE THIS IN TIME!

BENCHMARK 6: SCRIPT

DUE DATE (all blocks): MONDAY, DECEMBER 12th, 2005

OUR TASK: A written script with copies for everyone in the group is due. 

· If one person is physically writing the script, then someone must be responsible for coming to class on the 12th with copies of it. 

· If you are each writing your own parts, you must have a copy of everyone’s piece on the 12th, just in case someone is absent.

You will be beginning presentations during this block, so you need to be prepared – do not let yourself or your group have any excuses. There will be NO extensions or work time in class. 

Your script must include the following: 

· Everyone must speak EQUALLY during the presentation

· An introduction to an initial presentation of the machine so that the audience can see how it works

· A description of each of the “events” that includes: 

· What materials were used

· The physics behind each event

· A final presentation of the machine so that the audience can re-view it now that they know the physics that drives it


BENCHMARK 7: PRESENTATION

DUE DATE (all blocks): MONDAY, DECEMBER 12th, 2005

OUR TASK: We will all be presenting our hard work in groups in front of the class. We will be demonstrating how our machines work and will be using scripts MINIMALLY when necessary. This is the final culmination of your project and will be assessed towards your final grade for the semester. Please dress appropriately (i.e. no ripped clothes, no stains) for a formal presentation. You will be receiving a presentation rubric that we will be using to assess ourselves on presentation skills and content knowledge. 


BENCHMARK 8: SELF & GROUP ASSESSMENT

DUE DATE (L & M blocks): THURSDAY, DECEMBER 13th, 2005

DUE DATE (N, O, & P blocks: FRIDAY, DECEMBER 14th, 2005

OUR TASK: We will be completing a final formal and rigorous self and group assessment during the day of the final. 


EXTRA CREDIT VIDEO OPTION: 

If you and your group finish all of the benchmarks before the final due dates, you can work on a video representation of your machine. Similar to The Way Things Go and the Honda commercial that we saw, video representations can show your project in a more successful and consistent light. A machine might not work perfectly every time, but when you get a perfect run of the machine captured on video, it is far more impressive. 

You can design the video any way that you please. Let me know your plans as you develop them.  




