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Experimental Question:

What is the coefficient of air resistance on a falling coffee filter?

Procedure:

We dropped coffee filters together and measured the time they took to fall 326cm.  We started with 10 filters, then reduced the number of filters until there was only one.  

Equations Used:

Area = Pi * radius ^2

M*g = alpha * V ^n

Roe = alpha / Area

F = Roe * Area * V ^2

V = g * (Tavg – sqrt (Tavg ^2 – 2*D / g))

Data:

One filter was massed at 1.055 grams.  The distance the filters fell was 326 cm.  The diameter of the coffee filter was 8.5 cm.  See data table for other measurements.

Analysis:

We found the coefficient of air resistance to be 1.51 (-0.01, +0.04), found by the slope of the graph.  Alpha was found, by the y-intercept of the graph and the equation above, to be 1.2 (-0.01, +0.04), while the air-density (Roe from above equations) was 0.02.  


Other possible errors in calculations include: the fact that the sides of the filter are tilted at an angle, which causes the air resistance to go up due to the friction encountered by area other than the bottom of the filter.  Although averaging the times of the falls does decrease the error in the timing, the error is not zero which would cause an inaccurate value for the velocity.  

