MATTER AND ITS CHANGES
IA5

HOW CAN YOU DETERMINE THAT AIR HAS MASS?

Materials:
2-liter bottle


Fizz-Keeper (used to pump air into bottle)


Electronic balance or balance that will measure mass to a hundredth of a gram

1.
Place the bottle and Fizz-Keeper on the left side of the balance. Add weights to the right side until they are in balance (equilibrium).    Optional: The mass is:  ____________

2.
Use the Fizz-Keeper to increase the pressure inside the bottle. Do so until it becomes hard to push the plunger into the bottle. What have you forced into the bottle?


________________________________________________________________________________

3.
Place the bottle and Fizz-Keeper back on the left side of the balance. Next add dollar bills to the right side until equilibrium is again established. [Each dollar bill has a mass of 1-gram.] Thus as you add a dollar bill to the right side you can respond, “One dollar of air was added”. 


Optional: What is the mass with additional air pumped into the bottle? ____________

4.
What does this activity show about air?


________________________________________________________________________________

Note…

Many textbooks either describe or ask you to perform the following investigation.
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Blow up two balloons, making them equal size. Next take a straight coat hanger of 30 to 40 centimeters in length and tie a piece of string around the center so that it is balanced when suspended by the string. Now tie a balloon to each end of the wire. Adjust the string so that the balloons re evenly balanced. Finally, when the balloons are in perfect balance, pop the air out of one of the balloons. Observe and describe what happens.

It is expected that the end with the deflated balloon will go up indicating that the air that was in the balloon had mass.

Actual experimentation may sometimes reveal this to happen, at other times, the opposite will happen and at other times nothing will change. This being the case, it is unwise to do this experiment.

What is the problem? 

Any object when in air is buoyed up by an upward force equal to the weight of the air displaced by the balloon. (You may have found this to be true for objects in water. A rock in water weighs less than when in air). Thus when you deflate the balloon, you let out air that has weight which causes the end with the deflated balloon to rise. The upward buoyant force decreases as the volume of the balloon decreases. This effect would cause the end with the deflated balloon to fall. The final result then depends on which is greater. These two forces, in opposite directions, are nearly identical. Thus, since the end with deflated balloon may not go up, one cannot use this experiment to verify that air has weight or mass.  
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