Apparatus for Testing the Elasticity of Gases

Materials Provided:  Thermometer

Beaker, 250 mL

          Packet of silicone grease

          Wooden block with hole for apparatus base

          Wooden block for apparatus top

          Large syringe with plunger and 2 plastic tip caps 
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How to Assemble the Gas Testing Apparatus:

a) Remove the plunger from the syringe and lubricate its entire length with silicone grease. 

b) Slide the top of the syringe plunger into the grooved area of the top block.

c) Firmly place the syringe body into the smaller end of the hole in the base block.

d) Assemble the apparatus by placing the plunger (that is now attached to the top block) back into the syringe body.  Your final assembly should look like the picture at right.  Hint, when working with this assembly, place it on a flat and stable surface.  Remember that for accurate measurements, you must read the syringe graduations from eye level.
e) To draw a measured volume of air into the syringe: remove the syringe’s plastic tip cap; draw the plunger up until its bottom end is aligned at the correct measure mark;  then very firmly replace the plastic tip cap onto the syringe.

Experiment with Boyle’s Law

a.) Draw in a syringe full of air, cap the top, place the syringe into its base, and add the wooden block top.  This is described above.

b.) Can you predict what will happen as you add weight to the wooden block top?

c.) Place an empty 250 ml beaker on top of the wooden block.

d.) Record the volume of the gas in the syringe.

e.) Add 50 ml of water to the beaker and record the volume of gas in the syringe and the amount of water in the beaker.  Keep the water in the beaker.

f.) Add another 50 ml of water to the first 50 ml in the beaker.  You should have a total of 100 ml of water in the beaker.  Record the volume of gas in the syringe and the total amount of water in the beaker.  Do you see a change in the volume of gas in the syringe?  Keep the water in the beaker.

g.) Add another 50 ml of water to the water that is already in the beaker.  Record the volume of gas in the syringe and the total amount of water in the beaker.

h.) Continue adding 50 ml portions of water to the beaker.  Each time you must record the volume of gas in the syringe and the total amount of water after each addition.

Questions:

1. Does the volume of gas in the syringe change as you add weight to the top? (If you did not see any change in the volume of gas, you may need to use heavier weights.  Try adding some small books, one at a time.)

2. Make a table with the volume of gas in one column and the amount of water or number of other weights in the other column.

	Volume of gas (cc)
	Amount of Water or Number of Weights

	
	

	
	

	
	

	
	


3. What happens to the volume as the weight on the wooden block changes?

4. Challenge Exercise:  Plot the volume of gas on one axis and the amount of water on the other.

5. Look at your table of data and/or your plot of the data.  How does your data compare to Boyle’s Law – at constant temperature the volume of a gas varies inversely with its pressure.  Boyle’s law has been tested numerous times and found to coincide with observations.  

Think About This

What would you predict would happen if you filled the syringe with a liquid instead of a gas?  What does this say about the arrangement of atoms or molecules in a gas and in a liquid?

