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11/20/13 Pressure, Temperature and Absolute Zero

OBJECTIV'E—--To measure pressure as a function of temperature and to extrapolate to absolute
- Zero.
_ 'REFERENCE-—-CH. 14. See LECTURE NOTES 11-18-13. . ‘Check out the T intercept !

‘What do you see. ? Why do the lines converge there ? 4
‘COMPUTATIONS-—-You should be able to find the slope and the x or y intercept of a line from twé‘

- data points. You should also be able to make a mmpie chart in Excel. -

. EQUIPMENT: e _ ER s fg% W&%ﬂ £

‘Bucket e o e S Table clamp

-~ Pressure gauge Long and short rod

* Thermometer - “Rod clamps '
Electric range * T %g
PROCEDURE: = - - ¥ W*" rwr

“. Fill the bucket with water so that the bulb of the pressure gauge can be completely submergedl%m '
1. ' Place the bucket on the electric range and sabmerge the bulb under the Water, secure the §
" pressure gauge with rods and clamps as in the demonstration set-up.
+ 2. Submerge the thermometer probe under the water. The prebe should not be in dlrect coutaet
with the botiom of the bucket You may have to tape the thermometer to the gauge rod.
-3. Measure the temperatnre '
‘Measure. the pressure. Note that the pressure may be offset from the true va]ue at the initial
. “temperature of the water, - '
5.~ Turn on the electric range to high. Observe the rise in the temperature of the Water
6. . Record the pressure at the intermediate points of about 40 °C, 60 °C, and 80 °C. Record the
exact values of the pressure and temperature.
.+ Jv Record the pressure at the maximum water temperature which should be about 100 °C.
8 aleulate the slope and T-intercept of the line P vs. T from the initial pressure and temperature
and the final pressure and temperature. Note that P is the y-axis and T is the x-axis in this case.
- See ﬁgure 19.4 in the textbook. Calcuiate the T mtercept in ketvin. Find the percent error from
" the theoretical value, @ :
.. Plotthe best-fit line of Tvs. Pin Excel using the data points. Note that T is the y-axis and P is the
x—ams m this case. (Be careful r)Calculate the percent error between the T mtereept and the

.Questions (0.5 points each.) Short answers. '
-1. What would happen to the kmetlc energy of the molecules of a gas 1f its temperature could reach 0
K? .
2. What is the lowest achieved temperature in Kelvin ?
. 3. Compute the product of the numerical answer to the last question and the temperature of the
interior of the sun? (i.e. What answer do you get when you multiply them together?)
4. What happens at the triple point of water ?
5. What is the apprommate value of the triple pomt temperature in °C to the nearest hundredth
place? :
6. What is the letter of the correct answer" The temperature of 1 cup of water is 25 °C. The
temperature of 30 gallons of water is 25 °C. The average kinetic energy of the molecules in the cup is
.(a) less than those in the 30 gallons eontamer (b) more than those in the 30 gallon eontalner
(c) the same - ' -







