Boyle’s Law
Introduction: 
The purpose of this experiment is to determine the relationship between pressure and volume of a confined gas, which was first established by Robert Boyle back in 1662. The experiment is carried out using a syringe and air: as the volume inside the syringe is changed by moving the piston, the pressure of air inside changes also. These changes are monitored by a pressure sensor interface, and the data is later collected to analyze mathematically. From the data and analysis, I should be able to determine whether the relationship is inverse or direct. 

Materials: 
Macintosh or IBM-compatible computer

Serial Box Interface or ULI

Logger Pro

Vernier Pressure Sensor

20-mL gas syringe

Procedure:
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1. Prepare the Pressure Sensor and air sample for data collection
a. Plug the Pressure Sensor into the Serial Box Interface.

b. Open the sidearm of the valve to allow air to enter and exit by aligning the blue handle with the arm that leads to the pressure sensor.

c. Move the piston so that the first black band is located at the 5.0-mL mark. (Note: due to the extra air inside the valve, add 0.8 mL when recording the data for volume)

d. Close the sidearm by aligning the blue handle with the side arm.

2. Click COLLECT on the Serial Box Interface to begin data collection.

3. Collect the pressure vs. volume data, starting at 5.0-mL mark on the syringe. Hold the piston firmly until the pressure stabilizes. Then, click KEEP. Type “5.8” in the edit box and press ENTER.
4. Repeat step 3 for the following volume: 7.5, 10.0, 12.5, 15.0, 17.5, and 20.0 (in mL). 

5. Click STOP when finished. Record the pressure and volume displayed on the Table window into your data table. 
6. Graph a best fit line through the ANALYSIS tab and print out your data points/graph.

Data/Graph: (Graph is on the following page)

	Volume (mL)
	Pressure (atm)
	Constant, k

	5.00
	1.716
	5.73

	7.50
	1.245
	5.83

	10.00
	0.976
	5.92

	12.50
	0.781
	5.99

	15.00
	0.661
	6.04

	17.50
	0.567
	6.07

	20.00
	0.501
	6.12


Analysis:

1. If the volume is doubled from 5.0 mL to 10.0 mL, pressure halves, going from 0.988 (roughly 1) to 0.548 (roughly 0.5).

2. If the volume is halved from 20.0 mL to 10.0 mL, pressure doubles, going from 0.294 to 0.548.

3. If the volume is tripled from 5.0 mL to 15.0 mL, pressure is decreased to 1/3 of its original value, going from 0.988 to 0.382.

4. Based on the data and graph, it is evident that pressure and volume are inversely related.

5. If the volume were to increase to 40.0 mL, it can be expected that pressure will be roughly around 0.147, half the value when volume is 20.0 mL.
6. If the volume were to decrease to 2.5 mL, it can be expected that pressure will be 1.976, twice the original value.

7. Throughout the experiment, temperature is assumed to be constant.

8. k = P x V (inverse)

9. The constant are roughly in the error range of 0.39, but is approximately around 5.93.

10. P x V = k. Pressure and volume of a confined gas are inversely proportional when temperature is kept constant.

Conclusion:

The experiment shows that pressure is evidently inversely proportional to volume: as volume increases, pressure decreases. The values in the data are not exact due to a number of errors. For one the extra volume in the valve disables the calculation when volume is actually doubled or tripled. In addition, the volume is not precisely measured when moving the piston—the person of such task might not have held it firmly enough, for the value of pressure varies (with minor differences) and only the mode value was taken. 
