Balloon Lab

Purpose:
The purpose of this experiment is to have the students discover through hands on activities how temperature affects the volume of a gas.  This experiment can be done in either an integrated science class or a physical science class.  It is very easy to perform and can be an introduction to the Gas Laws.  It incorporates techniques learned in the summer institute by having the students be actively involved in the process and as Dan Fogle encouraged us, it gets the students out of their seats and moving around.
Overview:
The students will, in groups, inflate balloons in beakers; place these beakers in tubs of water at three different temperatures.  They will observe and record what happens to the size of the balloons as they are placed in each tub of water.  Once all teams have done this, then a short lesson will be giving in which the students are introduced to the Gas Laws in general, and more specifically to Charles Law.  The student’s observations from the experiment will be used as examples to demonstrate this law.

Materials:

Balloons (enough for every group, with a few spares for emergencies)

250 ml beakers (one for each group)

Three tubs, preferably metal (large enough to place the beakers in)
Hot plate (to heat water for hot bath)
Ice (for cold bath)

Procedure:

Before class begins, place the tubs around room so that all groups have room to work at each station without getting in each others way.  Fill the cold bath with water and ice to chill it (the water should be as cold as it is possible to get it without it actually freezing).  The second tub is to be filled with room temperature water.  The third tub should be placed on the hot plate and heated until hot but not boiling.  The level in each tub should be high enough to come almost to the top of the 250 ml beakers without overflowing the tops.
1. Pass out a balloon to each group and have them inflate the balloon in the beaker.  (inflated so that the balloon completely fills all available room in the beaker)

2. Have each group go to one of the stations and place the beaker in the water.
3. Have the students record any changes that happen to the balloon.  (warn the students that the changes will not be immediate and that they might have to wait for a few minutes)

4. After 5 minutes, instruct the groups to move to the next station.

5. Repeat steps 2 through 5 until all groups have been to all stations.

***expected results*** 

Balloons placed in the hot bath should increase their volume (grow larger)

Balloons placed in the cold bath should decrease their volume (grow smaller)

Balloons placed in the room temperature bath will decrease in volume if they came from the hot bath and increase in volume if they came from the cold bath.
Conclusion:

After all groups have been to all stations.  Introduce the students to Charles Law that states that the Volume of a gas is directly proportional to the Temperature of the gas.  Lead them on a discussion using their observations from the experiment to discover that:

1. As the temperature of a gas increases, the volume also increases, while the pressure remains the same (can not change because of balloon)
2. As the temperature of a gas decreases, the volume decreases, while pressure remains the same.

This can then lead the class into discussion and lessons on the remaining Gas Laws.

