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We will investigate the pressure-volume relation for an adiabatic compression of air, assuming 

pV( =constant to be true, and trying to see if we can measure ( for air to be in the neighborhood of 1.4. 

{ ( is the ratio of the specific heat of air at constant pressure to its specific heat at costant pressure. The theoretical value, as we shall see later on is equal to 7/5 = 1.4 }.

A sudden compression of the gas heats it, then the gas cools back to room temperature from contact with the walls of the vessel it's in.

Vernier software will be used in conjunction with the Gas Pressure Sensor, which registers pressure. The sensor is attached to the cap of a 2-liter bottle.  When we suddenly compress the bottle we will see the pressure shoot up and then drop back. The arm will only rotate down to 90o from the vertical, so you must have something to stop the arm when it reaches the horizontal position .

The idea is to measure the pressure for 40 sec at  250 samples per second. One hits 'Collect' and waits for the data to start coming in. Then one blasts down on the unsuspecting 2-liter bottle with the arm, as shown in Fig. 1, holding the arm fully down for the rest of the 40 seconds of collecting data. We will assume that after 40 sec, all the excess heat generating by quickly crushing the bottle has been removed to the bottle's surroundings. Then the idea is to assume 


pV(  = constant

holds during the sudden compression (piVi( = pmaxVf(), and that


pV  = constant 

(Boyle's law) holds between the initial and final states, (piVi = pfVf) which are about 40 seconds apart. 

Your data should show an almost vertical line to a sharp peak immediately after the compression, then a curve dropping back to a constant value, with a  higher pressure than the initial pressure (you are still crushing the bottle till the data is all taken).

The plan is to measure 3 pressures: pi, pmax at the top of the sharp rise, and pf the final pressure. From these, one can eliminate the ratio Vi/Vf and solve for (.The best experimental value for ( in the early 20th century was around 1.35, so if we above 1.30, things are pretty good.  Remember, one must be sudden in compressing the bottle. The faster the better. If there's no sharp spike in the data, that's not good news.

Do 2 or three runs, and determine gamma for each one. Work out an average and standard deviation for your values of gamma.

