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Heating of Land and Water
1.
The student pages with complete instructions for data collection using NXT can be found on the CD that accompanies this book. See Appendix A for more information.
2.
In both parts of the experiment, it is best if the water and sand are at nearly the same initial temperatures.

3.
As the Sample Results would indicate, good results for Part II are obtained when the sand and water are initially at around 50(C. It is neither necessary nor desirable to use hotter water. If hot tap water is available, it can be used for the hot-water bath. Alternatively, a hot plate, maintained at a low setting, can be used to heat the water.

4.
In Part II, 18 ( 150 mm test tubes work well.

5.
In Part II, one-hole stoppers are used to suspend the Temperature Probes in the test tubes. Stoppers with small-end diameters greater than the internal diameter of the test tubes should be used. The shaft of the Stainless Steel Temperature Probe easily passes through the holes in most stoppers.

6.
Charcoal can be added to sand to make a darker sand and charcoal mixture for Extension 2.

7.
The Vernier Extra-Long Temperature Probe (order code: TPL-BTA) can be substituted in place of the Stainless Steel Temperature Probe.

8.
Instead of the Vernier Stainless Steel Temperature Probe in this lab, you can opt to use the NXT Temperature Sensor available from LEGO. You will need to choose Temperature Sensor as the sensor instead of the Vernier Temp.TMP/STS deg C in the NXT Data Logging 2.0 program.

SAMPLE RESULTS

Student results will vary depending on the body of water tested.
	
	Part I Heating
	Part II Cooling

	
	Probe 1
Sand
	Probe 2
Water
	Probe 1
Sand
	Probe 2
Water

	Maximum temperature (°C)
	29.78
	24.36
	36.53
	38.11

	Minimum temperature (°C)
	23.16
	22.04
	22.95
	27.97

	Temperature change (°C)
	6.62
	2.32
	14.08
	10.16
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Heating Sand and Water – Part I
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Heating Sand and Water – Part II
ANSWERS TO QUESTIONS

1.
See the Sample Results.
2.
In Part I, the sand and water temperatures both increased. The temperature of the sand increased more: 7.3°C versus 3.2°C in the Sample Results.

3.
In Part II, the sand and water temperatures both decreased. The temperature of the sand decreased more: 22.0°C versus 16.6°C in the Sample Results.
4.
Because Barstow is located in a desert and far from the temperature-moderating influences of a large body of water, Barstow can be expected to be warmer than San Diego—which is located near a very large body of water. Barstow routinely has high temperatures greater than 38°C (100°F) in the summer. In contrast, 24°C (75°F) is a typical summertime high for San Diego.

5.
Because Barstow is surrounded by land and is far from a large body of water, Barstow cools much more during the nighttime, when the sun is not heating it, than does San Diego.
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