Experiment 1:  Different Gases – CO2 vs. Air

PREDICT:  Will a balloon filled with air and a balloon filled with carbon dioxide have the same behavior?  Which will fall to the floor faster?  Explain how why you made your predictions, using the particle description of matter.

OBSERVE:  Part 1 Follow the instructions below to fill a balloon with carbon dioxide and measure its mass and volume, and compare its behavior to a balloon filled with air.
1. Measure the mass of an empty balloon using the electronic balance.  Enter the mass in the box below:


2. Measure the mass of a gas cylinder and pump before filling the balloon:


3. Have a teacher fill the balloon until it is about 10 centimeters across.  What do you observe?

4. Measure the mass of the gas cylinder and pump after filling the balloon


5. Subtract the mass of the gas cylinder and pump after filling the balloon (question 4) from the mass before filling the balloon (question 3).   This will tell you the mass of gas that is now inside the balloon.


-



        =

6. Add the mass of the gas inside the balloon to the mass of the empty balloon.  This will tell you the total mass of the balloon.


           +




  =

7. Wrap a measuring tape around your balloon to measure its circumference (the distance around the balloon) in centimeters.


8. Use the graph below to find the volume of the balloon, based on its circumference, in centimeters cubed.
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Part 2:  Now compare the behavior of the balloon filled with carbon dioxide to a balloon filled with air.

1. Fill a balloon with air until it is about the same size as your balloon filled with carbon dioxide (you may use a balloon filled by a previous group if you find one the right size).

2. Holding the two balloons level in front of you, let go of the balloons at the same time, and watch them fall to the floor.  What do you observe?  Which balloon reaches the floor first?

EXPLAIN:  Use a periodic table to explain why the balloons behave differently.   Think especially about the atomic mass of carbon dioxide (made of 1 carbon atom and 2 oxygen atoms) as compared to the atomic mass of air, mostly made of nitrogen molecules (2 nitrogen atoms) and oxygen molecules (2 oxygen atoms).

Experiment II: Gases and Volumes - Helium

PREDICT:  Predict how the size of a balloon filled with helium will affect whether they float.  Will a large helium balloon float?  Will a small helium balloon float?  Explain how you made your predictions

OBSERVE:  Fill two balloons with helium and measure their volume following the directions below.

1. Have a teacher fill two balloons with helium, one large and one small.  Does the large balloon float?  Does the small balloon float?

2. As before, wrap a measuring tape around your balloon to measure its circumference (the distance around the balloon) in centimeters.


3. Use the graph above to find the volume of the balloons, based on its circumference, in centimeters cubed.


EXPLAIN:  Explain, using the particle description of matter and the periodic table, why the balloons behave the way they did.

Experiment III:  Other gases

PREDICT:  Look at the list of gases below.  Circle one gas from the list and predict whether it will float or sink.  Explain why you chose that prediction

Argon (Ar)

Nitrous Oxide (N2O)

Nitrogen (N2)

Propane (C3H8)

OBSERVE:  Fill a balloon with the gas of your choice, and measure its mass and volume, as you did in the first experiment.

1. Measure the mass of an empty balloon using the electronic balance.  Enter the mass in the box below:


2. Measure the mass of a gas cylinder and pump before filling the balloon:


3. Have a teacher fill the balloon until it is about 10 centimeters across.  What do you observe?

4. Measure the mass of the gas cylinder and pump after filling the balloon


5. Subtract the mass of the gas cylinder and pump after filling the balloon (question 4) from the mass before filling the balloon (question 3).   This will tell you the mass of gas that is now inside the balloon.


-



        =

6. Add the mass of the gas inside the balloon to the mass of the empty balloon.  This will tell you the total mass of the balloon.


           +




  =

7. Wrap a measuring tape around your balloon to measure its circumference (the distance around the balloon) in centimeters.


8. Use the graph below to find the volume of the balloon, based on its circumference, in centimeters cubed.
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9. Does the balloon filled with the new gas float or sink?  Faster or slower than the air, carbon dioxide, and helium balloons?

10.  Copy your data from 

	Gas
	Mass of EMPTY balloon (g)
	Mass of cylinder BEFORE (g) 
	Mass of cylinder AFTER (g)
	Mass of gas INSIDE BALLOON (g)
	Mass of FULL balloon (g)
	Circum-ference of full balloon (cm)
	Volume of full balloon (cm3)
	Does it float?

	CO2


	
	
	
	
	
	
	
	

	He (large)


	
	
	
	
	
	
	
	

	Choice:


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


EXPLAIN:  Explain, using the particle model and the periodic table, why the balloon you filled with a new gas floated or sank:

Mass of EMPTY BALLOON





Mass of cylinder BEFORE





Mass of cylinder AFTER





Mass of gas INSIDE BALLOON





Mass of cylinder AFTER
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Mass of FULL BALLOON
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Circumference of balloon 
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_1204540716.xls
Chart1

		0

		6.2831853072

		12.5663706144

		18.8495559215

		25.1327412287

		31.4159265359

		37.6991118431

		43.9822971503

		50.2654824574



volume (cm^3)

circumference (cm)

volume (cm^3)

0

4.1887902048

33.5103216383

113.0973355292

268.0825731063

523.5987755983

904.7786842339

1436.7550402417

2144.6605848506



Sheet1

		

		radius		circumference (cm)		volume (cm^3)

		0		0		0

		1		6.2831853072		4.1887902048

		2		12.5663706144		33.5103216383

		3		18.8495559215		113.0973355292

		4		25.1327412287		268.0825731063

		5		31.4159265359		523.5987755983

		6		37.6991118431		904.7786842339

		7		43.9822971503		1436.7550402417

		8		50.2654824574		2144.6605848506





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0



volume (cm^3)

circumference (cm)

volume (cm^3)

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






