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Heating of Land and Water

How fast land and water heat and cool influences our weather. In Part I of this experiment, you will heat sand and water. You will use two Temperature Probes to see which heats faster. In 
Part II, you will allow warm sand and warm water to cool. This time you will use two Temperature Probes to see which cools faster. You will then apply your results.

OBJECTIVES

In this experiment, you will

· Use a computer to measure temperature.

· Calculate temperature changes.

· Apply your results.

MATERIALS

	computer
	lamp with a 100 W (or greater) bulb

	Vernier computer interface  
	2 test tubes

	2 Temperature Probes  
	2 one-hole stoppers

	2 pans  
	beaker

	sand  
	warm water

	water  
	test-tube rack

	ruler
	





Figure 1

PROCEDURE

Part I  Heating Sand and Water

1.
Fill one pan with sand 1.0 cm deep. Fill another pan with water 1.0 cm deep.  

2.
Lean Probe 1 in the pan with sand as shown in Figure 1. Lean Probe 2 in the pan with water. The probe tips should be at the centers of the pans. 

3.
Position a light bulb directly over the boundary between the two pans and about 10 cm above the pans as shown in Figure 1. The bulb should be the same distance from both probe tips.

4.
Connect the Temperature Probes. Launch the Vernier data-collection program and open the file “02 Heat Land and Water” from the Middle School Science with Computers folder. 

5.
Click [image: image1.png]


 to begin data collection, then switch on the light bulb. Record the initial temperature measured by each probe in the data table. Note: Do Steps 9 and 10 of Part II while waiting for your Part I data to be collected.

6.
When data collection is complete after 20 minutes, record the final temperature measured by each probe. Turn the light bulb off.  

7.
To confirm your minimum and maximum values, click the Statistics button, [image: image2.png]


, then click [image: image3.png]OK




 to display a Statistics box for each probe. Close the Statistics box by clicking on the upper-left corner of the box.

8.
Print copies of the graph as directed by your teacher.  




Figure 2

Part II  Sand and Water Cooling

9.
Fill one test tube 2/3 full with sand. Fill another test tube 2/3 full with water.


10.
Place both test tubes in a beaker of warm water for several minutes.  


11.
Place a one-hole stopper onto each Temperature Probe as shown in Figure 2. Carefully place Probe 1 in the sand. Tilt the test tube to loosen the sand and prevent damage to the probe. Suspend Probe 2 at the same depth in the water.


12.
Begin data collection.  

a. Note the temperature readings displayed in the meters. When the temperatures stop rising and are nearly the same, click [image: image4.png]


 to begin data collection.

b. Record the initial temperature measured by each probe.

c. Remove the test tubes from the warm water and stand them in a test-tube rack to cool.


13.
When data collection is complete after 20 minutes, record the final temperature measured by each probe.  


14.
To confirm your minimum and maximum values, click the Statistics button, [image: image5.png]


, then click [image: image6.png]OK




 to display a Statistics box for each probe.  


15.
Print copies of the graph as directed by your teacher.  

DATA

	
	Part I
	Part II

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

	Maximum temperature
	°C
	°C
	°C
	°C

	Minimum temperature
	°C
	°C
	°C
	°C

	Temperature change
	°C
	°C
	°C
	°C


PROCESSING THE DATA

1.
In the space provided in the data table, subtract to find the temperature changes.

2.
Discuss how the sand and water temperatures changed in Part I.  

3.
Discuss how the sand and water temperatures changed in Part II.  

4.
San Diego, California, is located on the Pacific Ocean and Barstow, California, is located in the Mojave Desert. Use the results of Part I to predict which city is warmer on summer afternoons. Explain.  

5.
Which city, San Diego or Barstow, cools more during summer nights? Explain.  

EXTENSIONS

1.
Read about sea breezes. Use the results of this experiment to explain the directions of daytime and nighttime ocean-shore breezes.

2.
Compare the heating rates of different-colored sands.  

3.
Compare the heating (cooling) rates of dry and wet sand.  
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