Lab 3

Boyle’s Law

Sept 17, 2008

David Dammon

Physics 1065-001

Partners:

Matt Zeringne

Dustin Tucker

Purpose:  This lab’s objective was to investigate the relationship between the pressure and volume of a gas when the temperature remained constant, then to calculate the number of air molecules in the tube of the apparatus.  

Equipment:  

1. Boyle’s law apparatus, high pressure type

2. Foot pump

3. Thermometer

4. Quadrille paper, 30 cm ruler

5. Graphing calculator (optional)

Procedure:  

1. Initial setup required the recording of the room temperature, the barometric pressure in the room and the pressure reading on the Boyle’s law apparatus prior to connecting the system to the foot pump.

2. Once the Boyle’s law apparatus was connected to the foot pump, the apparatus was brought to a pressure between 300 and 400 kPa.  Once this was accomplished 8 separate pressure and the height of the air column readings were taken as the pressure was released.  Each of the readings were recorded on the LAB sheet.

Data:  See packet.
Calculations:  

Calculations were derived from the pressure and air column height to determine the cubic Volume, the inverse cubic Volume and the Pressure times Volume (PV).  When using the values from the table to calculate the number of molecules in the air column it is better to average the data collected during the experiment.  The average reduces the amount of errors both above or below the threshold. 

1. Determine the number of molecules present in the air column:


TC= 21°C = 294.15°K


pV/kT=N


p= 250 x 10-6  kPa


V=4.79 x 10-6 m3 


N=Number of molecules


k= 1.38 x 10-23 J/K

(250 x 10-6  kPa)( 4.79 x 10-6 m3) / (1.38 x 10-23 J/K)(294.15°K) = 2.95 x 1010 

3. Find the number of moles represented by the number of molecules in the air column.

n=N/NA  

n=2.95 x 1010 / 6.022 x 1023   =  4.89877 x 10-14 moles

      4. Kinetic energy   K Eavg = 3/2kT



K Eavg =(3/2) (1.38 x 10-23 J/K) (294.15°K) = 6.08891 x 10-21  J

Conclusion:

The experiment of the Boyle’s law had some errors most were minimalzed by taking the time to perform the experiment and double-checking the readings prior to moving to the next stage.  One built-in error was the use of the standard barometric pressure.  This pressure fluctuates above or below normal on any given day, weather fronts can change the pressure.  
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