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In this simple experiment, you will use a Gas Pressure Sensor and a gas syringe to study the relationship between gas pressure and volume. Temperature and amount of gas will be kept constant. 
OBJECTIVES
· Use a Gas Pressure Sensor and a gas syringe to measure the pressure of an air sample at several different volumes.
· Predict the pressure at other volumes.
· Describe the relationship between gas pressure and volume.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Gas Pressure
20 mL gas syringe
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Figure 1    
PROCEDURE
1. Prepare the data-collection equipment and an air sample for data collection.
a. Launch Graphical Analysis. Connect the Gas Pressure Sensor to your Chromebook, computer, or mobile device.
b. With the 20 mL syringe disconnected from the Gas Pressure Sensor, move the piston of the syringe until the front edge of the inside black ring is positioned at the 10.0 mL mark.
c. Attach the 20 mL syringe to the valve of the Gas Pressure Sensor.
2. Set up the mode.
a. Click or tap Mode to open Data Collection Settings. Change Mode to Event Based.
b. Enter Volume as the Event Name and mL as the Units. Click or tap Done.
3. You are now ready to collect pressure and volume data. It is easiest if one person adjusts the gas syringe and another operates the Chromebook or mobile device.
a. Click or tap Collect to start data collection.
b. Move the piston so the front edge of the inside black ring is positioned at the 5.0 mL line on the syringe (see Figure 2). Hold the piston firmly in this position until the pressure value displayed on the screen stabilizes.
c. Click or tap Keep and enter 5, the gas volume (in mL). Click or tap Keep point to store this pressure-volume data pair. 
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Figure 2   
d. To collect another data pair, move the syringe to 7.5 mL. When the pressure reading stabilizes, click or tap Keep. Enter 7.5 as the volume and click or tap Keep Point.
e. Continue with this procedure using volumes of 10.0, 12.5, 15.0, 17.5, and 20.0 mL. 
f. Click or tap Stop to stop data collection.
4. To examine the data pairs on the displayed graph, click or tap any data point. Record the pressure and volume data values in your data table.
5. Based on the graph of pressure vs. volume, decide what kind of mathematical relationship exists between these two variables: direct or inverse. If direct, when the volume increases, the pressure also increases. If inverse, when the volume increases, the pressure decreases. 
6. (optional) Export, download, or print a graph of pressure vs. volume.
7. Before closing Graphical Analysis, continue to the Processing the Data section. 
DATA
	Volume
(mL)
	Pressure
(kPa)

	5.0
	 

	7.5
	 

	10.0
	 

	12.5
	 

	15.0
	 

	17.5
	 

	20.0
	 


PROCESSING THE DATA
1. Compare the pressure when the volume was 10.0 mL to the pressure when the volume was 5.0 mL. What happened to pressure when the volume was halved?
2. Compare the pressure when the volume was 20.0 mL to the pressure when the volume was 10.0 mL. What happened to the pressure when the volume was doubled?
3. From your data and graph, what is the pressure when the volume is 16 mL? 8 mL? How do these values compare?
4. What would the pressure be at 40.0 mL? At 2.5 mL? Explain how you determined these values.
5. What is the relationship between gas pressure and volume (Boyle’s law) in words?
6. Do gas pressure and volume vary directly or inversely? Explain.
EXTENSIONS
1. Using the Curve Fit feature of your data-collection software, apply the best-fit curve to your data and print the graph.
2. Write an equation to express the relationship between gas pressure and volume. 
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