Full of Hot Air!

Why do hot-air balloons float gracefully above the Earth, while when you blow up a balloon and let it go, it just drops to the floor?  The answer has to do with the density of the air inside each balloon.  Recall that density is mass/volume, and volume is affected by changes in temperature (Charles Law).  In this you will investigate the relationship between the temperature of a gas and its volume.  Then you will be able to determine how the temperature of a gas affects its density.


Review Check:  What happens to gas particles when you add energy to them? ______________


Form a Hypothesis  (From the question below write 2 different hypothesis)
1.  How does a change in temperature  affect the volume of a sealed 

     balloon?

Test Your Hypothesis:

2.  Fill an aluminum pan with water about 12 full.  Put the pan on the hot plate and turn it on. (4)

3.  While the water is heating, fill the other pan half full of ice water. 

4.  Blow up the balloon and before you tie it make sure it just snugly fits inside the beaker as shown on page 138 of your text book.  The balloon should fill the container but should not extend outside the container.  Then tie the balloon shut.

5.  Place the beaker and balloon in the ice water.  Observe What happens.  Record you observations in The Data table on the back side of this page.

6.  Remove the balloon and beaker from the ice water.  Observe the Balloon for several minutes.  Record any changes in the data table.

7.  When the water in the pan begins to boil, place the beaker and balloon in the hot water.  Observe the balloon for several minutes and record your observations in the data table.  

8.  Turn off the hot plate and unplug it. Using the tongs take the beaker out of the water and place it on the lab table. Return to your desk and complete the analysis section.

Analyze the Results:

9.  Summarize your observations of the balloon, be sure to relate your observations to Charles’s Law. (use your text book if you have to review Charles’s law).



10.  Were your hypothesis supported by your data?   If not revise your hypothesis below.  



Conclusion:

11.  Based on your observations, how is the density affected by an increase in the temperature of the gas?


12.  Explain using Charles’s law and density, why heating the air allows a hot-air balloon to float.



Balloon Observations

Data Table

	
	Draw the particles in balloon (assume 20)
	Observations of balloon.
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	After Cold Air, after allowing balloon to set for a few minutes.
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Balloon


	
	


Materials


Aluminum tray/pan


Plastic container


String for measuring length


Hot plate


Ice water


Balloon


250 ml beaker


tongs








