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PROJECT OBJECTIVE:
Design and construct a mobile around a theme using physics to calculate the mobile's translational and rotational equilibrium.
ART BACKGROUND:
Alexander "Sandy" Calder (1898-1976) was an artistic pioneer who created the art form called the mobile. By the early 1970s, Calder's mobiles were famous worldwide. His sculptures ranged in size from the monumental to jewelry-sized. "I used to begin with fairly complete drawings, but now I start by cutting out a lot of shapes.... Some I keep because they're pleasing or dynamic. Some are bits I just happen to find. Then I arrange them, like papier collé, on a table, and "paint" them -- that is, arrange them, with wires between the pieces if it's to be a mobile, for the overall pattern. Finally I cut some more of them with my shears, calculating for balance this time."
DESIGN CRITERIA:
You may work in groups up to two people to construct a hanging mobile.  Each design must

· Have a minimum of three freely-swinging horizontal  arms
· Be an original design that incorporates an artistic or Physics theme 
· Not employ objects that pose a health hazard (including fragile objects or fishing hooks), or objects that are not appropriate in the classroom
· Your mobile must be no larger than 50 cm wide, 50 cm deep and 100 cm tall.
DELIVERABLES: WHAT TO TURN IN 

Mobile - fit to hang from the ceiling, adhering to design criteria.
Design Drawing – should be drawn to scale on graph paper to accurately represent your final design.  This drawing should be completed neatly in ink and must include dimensions of horizontal (moment) arms AND the masses of hanging objects.  The drawing should fill an 8½” by 11” sheet of paper.
Calculations – should verify that, for each level, translational and rotational equilibrium exist… that is (F = 0, and (( = 0.  
(((I will have example calculations and for students to look at available on my website. (((
EXTREMELY HELPFUL HINTS:
1. Begin with small masses that you can add additional mass to for balance, if necessary.  
2. Keep the mobile fairly simple in design.
3. Make your design easy to adjust.
4. Be creative, have fun, and/or make something that will look good in my room ( (or your room).

.
COVID concerns: 
· Ideally these would be handed in but you can of course take a video of what you have created and sent that to me.

· Likewise with your calculations, check out the sample calculations.

PROJECT ASSESSMENT

This problem will be worth one test grade.  
I. Mobile 50% 
· Neat construction and assembly. 
· Well balanced.
· Three levels or more.
II. Drawing 20% - EACH STUDENT MUST COMPLETE
· Neat, on graph paper, and in ink.

· Drawing to scale.
· Dimensions clearly labeled.
· Masses of each object (including dowels) included on drawing.
III.Calculations 20% - EACH STUDENT MUST COMPLETE
· Calculations are neat, easy to read.
· All work shown for each tier, including both conditions for equilibrium (make sure to look at example)
IV. Artistic Appeal and Design 10%
· Design makes a visual impact – the design draws attention to itself.
· Design theme is interesting, original, and consistent.

· Design demonstrates good craftsmanship – it is not sloppy or messy.
V . Educational Theme 5% EXTRA CREDIT
  Mobile provides accurate and coherent information about one of the following:

· Physics unit (kinematics, Newton’s Laws, etc.)
· Physical scientist (not a biologist)
· Significant scientific event or discovery
Projects are due at the beginning of the class on dates provided.  Late projects will receive a 10% deduction per day late, so get these in on time.  
Mobile Mechanics








*Adapted from Dolores Gende’s Mobile Project

