The Boyle’s Law Lab

The Introduction

Try placing your finger on the end of a syringe and press on the stopper.  Notice that the farther you press in the stopper (the volume in the syringe gets less), the harder it is to push the stopper in (the pressure gets greater).

This phenomenon can be described in Boyle’s Law.  It states that if temperature is constant, pressure is inversely proportional to volume.  More clearly,
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In this experiment, you will attempt to demonstrate Boyle’s Law using the TI-83 and the Gas Pressure Sensor.  After collecting and describing data, you will create a model to represent the pressure with respect to volume.

The Experiment

1.
Before beginning, make sure that the syringe is at 20cc and attached to the Gas Pressure Sensor.  Press ( and choose DataMate.

2.
Choose 1:SETUP.  You should see CH1:GAS PRESSURE(KPA).  Go down to MODE: and press (.  Select 3:EVENTS WITH ENTRY.  When you return to the setup screen, select 1:OK.  You should now be back at the main screen.

3.
Choose 2:START to begin the experiment.  You should see the pressure readings blinking on the screen.  When the number stops changing, press ( to record it.  The program will then ask for a value.  Enter the volume in cc (20), and press (.

4.
Press the syringe’s stopper in to 19cc and hold it.  When the pressure reading stops moving, press ( again and then record the volume (19).

5.
Repeat the last step 9 more times until the last reading is at 10cc.  Press ( to finish the experiment.

6.
You should see a graph of pressure with respect to volume.  Press ( and choose 6:QUIT.  The volume data will be stored in L1 and the pressure data in L2.  Press ( one more time.

Analyzing the Data
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7.
Use the data to create a scatter plot of

pressure with respect to volume.  Sketch

and label it in the window provided.

8.
Verbally describe the graph.  Does it appear linear, quadratic, exponential, or inversely proportional?  If it is linear, does it appear to be a direct variation?

9.
Use y ( k ​/ x to create an equation to model the scatter plot.  What variables should you use instead of y and x?  State the model.

10.
Explain how you found the value of k in the model above. 
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