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PRELIMINARY

When ready to do the experiment put a mixture of water & ice in a bowl and put in freezer section of refrigerator in copy machine room (205).

SETUP

1. Start with the computer and interface box (Model 750) turned off. Connect the interface to USB port. Connect sphere to pressure and temperature sensors. Connect sensors to interface box (A & B). Plug in interface box. Turn on interface box. Turn on computer. Use Physics 2300 account. Ask Dr. Maddox for password.
2. Click on the Data Studio icon. Wait for it to detect interface. Select create experiment. Select sensor from list and double click sensor icon for sensor connected to Ch A. Repeat with sensor connected to Ch B. You are using the absolute pressure sensor and thermistor type temperature sensor.

3. In the Display menu in lower left double click on table icon. Create a table for sensor connected to Ch A. In the Data list in upper left highlight sensor connected to Ch B. Drag to table. A dotted line should appear around the table. Release mouse button. Click on time column in table to bring up menu. Remove check mark in front of time. You should be left with table to record pressure and temperature but not time. 

PROCEDURE
4. Get the ice water and fill metal container halfway. Put on hotplate. Immerse sphere.  Add more ice water if needed.  

5. Click on start to make sure system is working. Press stop. Delete practice run. Got to Experiment Menu> Sampling Options> Manual. Put a check mark in box before “Keep data values only when commanded”. No check mark in other boxes.
6. Click start. The stop button changes to keep button. Press (click) keep button to keep data. Wait until temperature and pressure stabilize before keeping data. Once sphere has cooled off press keep. Then plug in and turn on hot plate.  
7. At temperature below ~ 25 C press keep button to take data at ~ 2 deg intervals. Above 25 C the water will heat up faster. Take readings at ~ 5 deg interval up to about 85 C. Above 85 C take data at ~ 2 deg intervals. You can stop at 97 deg or above. Click on red square to right of keep to stop taking data. Turn off hotplate when finished taking data. Save the data using Files> Export Data. You will need to save pressure and temperature separately. Use distinctive file names to avoid overwriting existing files. 
8. If time permits take additional data as water cools. 

FINISH UP  
9. A) At end of lab period turn off the computer and interface box. Unplug the hot plate. Pour       

                  water in sink. Gloves are available if water still hot. 

             B) If completed taking all data disconnect interface box from computer and unplug sensors. 

                  Disconnect sphere from sensors. Unplug interface box.
 ANALYSIS

10. Transfer the data to Excel using Data>Get External Data>Import Text File. Clean up the file by 

      removing time columns and extra labels. Plot with Celsius temperature on y axis and pressure in

      N/m2 on x axis. Note: Pressure recorded by data studio is in units of KPa not Pa. To print out       

      graph see Dr. Maddox about hooking up Internet cable.
11. The temperature in Celsius is related to the pressure by the ideal gas law: T(C) = (V/Nk)P + 

      T(0).

12. Do a least square line fit. Absolute zero will be the intercept T(0). What is the internationally        
       accepted value? How close are you?

       13. What is the value of the slope? It can be used to find value of k. Convert V (32.66 cubic inches) 
              to cubic meters. Use the ideal gas law to estimate the value of N for each value of pressure and 
              temperature. Note: The value of N would be Avagadro’s number at STP with a volume of  
              22.4 liters so you can take a ratio so k cancels out. 
       14. Compute average value of N. Use this and slope to determine Boltzmann’s constant k and 
             compare with standard value. The ideal gas law can be written as PV = nRT. How is k related to       

      R? Use your k value to find R and compare with standard value.

