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hold the flask under the water (with open end
down) until the flask has cooled and the water
ceases to enter. Raise the flask (glass tube down),
until the water level inside is equal to the water
level outside, as in Figure 26-2. Pressure inside
is now equal to atmospheric pressure.

Water level outside =
Water level inside

Water enters as ftask cools

FIGURE 26-2. Apparatus set-up for Steps 4 and 5.

6. Place your finger over the glass tubing while the

outside and inside levels are equal. Remove the
flask and place it in an upright position on your
lab table before removing your finger. Using a
wax pencil make a mark on the flask at the bottom
of the rubber stopper and remove the stopper.
Measure the temperature of the water in the flask
and record as T,. Measure the volume of the water
in the flask with a graduated cylinder. Record the
volume of water in the flask.

Refill the flask with tap water to where you placed
the mark at the bottom of the rubber stopper.
Measure this volume of water in a graduated cy-
linder and record it as the total volume of the flask.
Repeat the procedure as Trials 2 and 3 using dif-
ferent temperatures.

ANALYSIS

Prepare a table for your data. Use Table 26-1 as
a guide. Record data in the table and do the cal-
culations suggested. To convert temperature and
pressure to standard units use the following con-
versions.
K=cC+ 273
1 kilopascal = 7.50 mm Hg

2. To do calculation 9 of Table 26-1, solve Boyle's
Law for the corrected volume:
(Pdry gas) (VatT,) = (Patmospheric) (Vcorrected)
3. Graph your data by plotting temperature in kelvin
on the horizontal axis and volume in cm? on the
vertical axis for each trial. Extrapolate to locate
the temperature at which the volume would be
zero for each trial. Data from all three trials may
be plotted on the same graph. Distinguish be-
tween trials with different colors or symbols.
Table 26-1
Trial 1
1. Initialtemperature i <
of air (hot) T, K
2. Finaltemperature of air 7, c
K
3. Volume of water in flask after
experiment cm?®
4. Total volume of flask cm®
5. Final volume of the gas (4-3) cm®
6. Atmospheric pressure
(barometer reading) KPa
7. Vaporpressure of waterat T,
(See Table A-6 of the Appendix) KPa
8. Pressure of dry gas (6-7) kPa
9. Volume of dry gas at atmospheric
pressure cm?®

CONCLUSIONS
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Look at your graph of temperature vs volume.
What relationship exists between the variables?
(Is it a direct, inverse, linear, or power relation-
ship?) What is the general equation for this re-
lationship?

From the graph, choose two convenient tempera-
ture points (T, and Tg). Find the volumes that
correspond to T, and Tg from the graph (V, and
V). If Vvaries directly with T, then V = T. Solving
for k, we find k = V/T. Using the points selected,
calculate the k values for each point and compare.
What does the point at which your curve crosses
the horizontal axis represent?

What could be a source of error in the experiment?

How would your data be affected if you did not
equalize the pressures in Step 5?
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