Gas Law Demonstrations & Activities
Demonstration 1: Gas Collection through Water Displacement

1) Observations:

2) What gas was produced? 

3) Write the balanced reaction:

4) If the atmospheric pressure is 1.00 atm, calculate the partial pressure of the gas produced in atm. Check the classroom thermostat to determine the temperature of the reaction.

5) What gas law was demonstrated? Explain.

6) Write the mathematical formula for this law.

Demonstration 2: Crush the Can

7) Observations:

8) What gas law was demonstrated? Explain.

9) Write the mathematical formula for this law.

Demonstration 3: Balloons in Refrigerator & Freezer

10) Observations:

11) What gas law was demonstrated? Explain.

12) Write the mathematical formula for this law.

Activity A: Syringes with Blocks
Procedure: 
1. Adjust the piston head so that it reads 30 cc. To adjust, grasp the column with one hand while pulling the piston head all the way out of the syringe. 
2. Next, insert the filament line into the barrel, and reinsert the piston into the barrel and position the piston head to the 30 cc mark. Remember that the filament line breaks the piston seal allowing air to enter or escape. 



3. Carefully remove the filament line while holding the piston in place.


4. Give the piston several twists to allow the piston head to overcome and frictional resistance. 

5. Read the volume of air to the nearest 0.1 cc. Record this data in a table for Trial 1 as the initial volume for zero (0) weights. 

6. Place one of the masses on the piston. Twist the piston head several times to overcome any frictional resistance, read the volume of air to the nearest 0.1 cc and then record your results in the table for Trial 1. 

7. Repeat step 6 for 2, 3 & 4 masses, and also record these results for Trial 1. 

8. Repeat steps 6 & 7 for another 2 Trials, and record in your data table. 

9. Once finished, add 1 or 2 mini-marshmallows to the syringe and observe the changes the marshmallows experience as you vary the pressure & volume.

13) Observations:

Data: 

	Pressure (# of masses)
	Trial 1 Volume (cc)
	Trial 2 Volume (cc)
	Trial 3 Volume (cc)

	0
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


14) Now graph Volume versus Pressure (number of masses)

Analysis:
	Pressure (# of masses)
	Average Volume (cc)
	1/ Volume (10 x 102/cc)

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	


15) Now graph 1/volume versus pressure (number of masses)

16) What gas law was demonstrated? Explain.

17) What happened to the mini-marshmallows? Explain.

Activity B: Syringes with Pressure Gauges

Procedure: 
1. Attach the gauge, plastic tubing, stopcock, syringe extender and vari-stop syringe together.
2. Obtain data where the volume in the syringe is varied and record the change in pressure in a data table. 



3. Remember that at high pressures, your data will begin to become less than ideal. 

18) Observations:

Data:

	
	Volume of air, mL
	Atmospheric Pressure
	Pressure Gauge Reading
	Absolute 

(Total Pressure)

	Trial 1
	
	
	
	

	Trial 2
	
	
	
	

	Trial 3
	
	
	
	


19) What gas law was demonstrated? Explain.

Activity C: Erlenmeyer Flasks with Balloons

Procedure: 
1. Cover the mouth of a flask with a balloon and gently heat the flask on the hot plate.

2. Heat another flask with a small amount of water inside. When the water begins to boil, use tongs to remove the flask from the hotplate and carefully place a balloon over the mouth of the flask. 

20) Observations:
Flask 1:






Flask 2:
21) What gas law was demonstrated? Explain.

Activity D: Syringes & Hot Water Bath

Procedure: 
1. Heat approx. 200 mL water in a beaker to 90°C. The thermometer should be in the beaker.
2. Draw 20 cc air into the syringe and place the cap on the nozzle. Hold the syringe by its top and push the portion of the syringe containing the trapped volume of air under the hot water. 
3. Wait for a few minutes to ensure the temperature of the air matches the water, then measure the volume shown on the syringe scale. It is helpful to quickly push the piston down into the cylinder then release it, to overcome the effects of friction. Record the volume.

4. Measure the volume again, but this time give the piston a sharp pull outward and release it. This measured volume will be larger, due to friction. The actual volume will be an average of the two measurements. 



5. Allow the beaker of water to cool by 10°C and make a new volume measurement.

6. Record the exact temperature of the water, if it does not match the temperatures listed in the data table. 

7. Repeat this procedure of cooling 10°C and measuring volume until you reach 0°C. It may be necessary to add ice cubes, or place the beaker in an ice bath to obtain the desired temperatures. 
22) Observations:

Data:

	Temperature, °C
	Volume Reading 1, cc
	Volume Reading 2, cc
	Average Volume, cc

	90.0
	
	
	

	80.0
	
	
	

	70.0
	
	
	

	60.0
	
	
	

	50.0
	
	
	

	40.0
	
	
	

	30.0
	
	
	

	20.0
	
	
	

	10.0
	
	
	

	0.0
	
	
	


23) Now graph Average Volume versus Temperature. 
24) What gas law was demonstrated? Explain.

Activity E: Cups & Index Cards

Procedure: Use a cup & index card to design a way to observe atmospheric pressure. 
25) Draw a picture of your demonstration & include rationale. 
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