Physics II 2010-2011 Midterm Project Guidelines:  Fire from friction

To Do:

Part I:  Before Exam Day.  Prepare a written report, video, or slideshow conveying the following…

1. Describe your final, perfected materials and methods.  You can do this in prose, or you can organize it like a recipe.

2. Explain the reasoning behind your method.  How and why does it work?  How have you maximized its potential?  You should explain both the scientific underpinnings of your method and also your process of discovery.  You can definitely share enlightening information that you found through research.  Why did you choose the precise method that you chose?  What led you to each of its parts?  
3. Analyze the efficiency of your method.  How much energy do you have to expend to produce smoke?  How much energy is required to create an ember (a.k.a. coal)?  Briefly show/explain your calculations.

Part II:  Exam Day

1. Turn-in your report, video, or slideshow.

2. Briefly share your method and materials with the class.

3. Create fire, and (hopefully) roast marshmallows.  You will have at least 1 hour to make fire.  All groups will begin simultaneously, and fire-making times will be recorded.
Grading Rubric:  
4= Excellent! (including neat/organized)
3 = Good      2 = Not so good.  A little less than okay.



1 =Represented, but seriously lacking
0 = Missing
____
(4pts) Materials and methods are clearly conveyed (so that someone else could follow your procedures and reproduce your results).

____
(4pts) The reasoning behind your methods is explained.  Satisfying details are provided, explaining the reasons for the various choices made during your process of settling on a best method.  Generally, you are answering the question, "Why do you do THAT, specifically?"
____
(4pts) The explanation of your method includes significant discussion of scientific principles (including physics principles) as they relate to your process of fire making.  
____
(4pts) Energy analysis is present, complete, and reasonably accurate [including number of joules required to produce smoke and also to produce an ember].

____
(up to +2) Is your fire-making method exceptional in some valuable/entertaining way (e.g. interesting mechanical transformations, extreme primitiveness, exceptional effectiveness...)
____
(possible deduction)  Does your method comply with the stated requirements/restrictions below? 
Grading Scale***†††:

≥16 = 100%        15 = 97%
13-14 = A       12 = A-
 9-11 = B        8 = C      6=D       4=50%     0-3 =TBD

***  Any group scoring 15 or 16 according to the rubric above, but not actually creating fire, will receive a 93%.  Any group scoring a 9 or higher, but not creating smoke, will be given a grade of 80%.   A group scoring 17 or more will retain its 100%, even if it does not manage to make fire (though not if it can't produce smoke).  
†††  The first three groups to create a true marshmallow-ignition-capable flame receive 3, 2, and 1% bonus points, respectively.  These points will be added to the grade determined by the grading scale above.
Requirements/Restrictions on back ↓

Requirements/restrictions:
· Fire must be created by friction, using mechanical means.  During the fire starting procedure, no non-mechanical energy may be used to raise the temperature of the fuel to its ignition point.

· Fire making apparatuses must be made "from scratch."  Pre-made pulleys and gears may be used, but pre-made assemblages of pulleys and/or gears are forbidden.

· Combusted materials are limited to natural or "day-to-day" items that are not generally understood to be highly flammable or volatile.

· Naturally occurring resins, such as those found in some wood and bark, are permitted.  However, in order to be used in this competition, these items must be harvested from a natural setting by the participants.

