SPEED AND AIR RESISTANCE
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If you’ve ever stuck your hand out the window of a moving car, you have experienced air resistance. The faster the car is traveling, the more resistance you feel.  When the car is stationary, there is no force of air resistance on your hand.  Clearly, air resistance is related to the speed at which an object is traveling.  Today we will determine if it is a linear or power relationship.

In this lab we will use coffee filters to investigate the relationship between speed and air resistance.  Coffee filters reach terminal velocity very quickly.  That is, the upward force of air resistance on the filter becomes equal in magnitude to the downward pull of gravity almost immediately after dropping it.  As a result, the filter falls to the ground at essentially constant speed.

MATERIALS:  Seven Coffee Filters, meter stick, stop watch.

PROCEDURE:

A. Drop one coffee filter from a height of 2.0 meters and time its descent. Repeat this three times and record your results in the table below.

B. Repeat the above procedure using 2, 3, 4, 5, 6, and 7 coffee filters.

C. Calculate the average time of descent for each set of trials.

D. Calculate the average speed of the falling filter for each trial.   




E. Plot a graph of speed (horizontal axis) vs weight (vertical axis) on your calculator.  Use the ‘power regression analysis’ function on your graphing calculator to determine the relationship between the two variables. (Stat – Edit –fill in L1 and L2.  Then Stat – Calc – PwrReg) 

F. Write the equation for that relationship in the space below:

Y = _____ X ________

G. Write a sentence describing how the air resistance acting on an object is related to its speed.  (Remember that air resistance is equal to weight at terminal velocity.)

H. Using the above information, if an object doubles its speed, the air resistance acting on it will _____________.  If it triples its speed, the air resistance acting on it will ___________ by a factor of ______.

I. If a car traveling down a highway at 30 miles per hour encounters 500 N of air resistance, how much air resistance will it encounter if it is traveling at 60 miles per hour? 




J. A different car is traveling down a highway. It encounters 200 N of air resistance when it is traveling 20 miles per hour. How much air resistance will it encounter when it is traveling at 60 miles per hour?

K. Besides speed, what factors do you think affect the amount of air resistance an object will encounter?
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