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Heating of Land and Water

How fast land and water heat and cool influence 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 hot sand and hot 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

· Measure temperature.

· Calculate temperature changes.

· Apply your results.

MATERIALS

	TI-83 Plus or TI-84 Plus graphing calculator


	2 pans

	EasyData application
	ruler

	data-collection interface
	2 test tubes

	2 Temperature Probes 
	2 one-hole stoppers

	lamp with a 100 W (or greater) bulb
	beaker

	sand   
	hot water

	water  
	test-tube rack





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 Temperature Probe 1 in the pan with sand as shown in Figure 1. Lean Temperature 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.
Turn on the calculator and connect it to the data-collection interface. Connect Temperature Probe 1 to Channel 1 of the interface. Connect Temperature Probe 2 to Channel 2. 

5.
Set up EasyData for data collection.

a. Start the EasyData application, if it is not already running. 

b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.

c. Select [image: image2.png]


 from the Main screen, then select Time Graph…
d. Select [image: image3.png][ Edit )



 on the Time Graph Settings screen.

e. Enter 30 as the time between samples in seconds.

f. Select [image: image4.png][ Next



.

g. Enter 20 as the number of samples and select [image: image5.png][ Next



. Data collection will last 600 seconds.

h. Select [image: image6.png]


 to return to the Main screen.

6.
Select [image: image7.png](Start |



 to begin data collection. Switch on the light bulb. Data collection will end automatically after 600 seconds (10 minutes). Note: Do Steps 8 and 9 of Part II while waiting for your Part I data to be collected.

7.
In your data table, record your beginning and final temperatures.

a. When data collection is complete, a graph of temperature vs. time will be displayed and the cursor will be on the curve for Probe 1. Use [image: image8.png]


 and [image: image9.png]


 to examine data points along the curve for Probe 1. As you move the cursor right or left, the time (X) and temperature (Y) values of each data point are displayed above the graph. 

b. Record the beginning and final temperatures for Probe 1 (to the nearest 0.1°C).

c. Use [image: image10.png]


 to move the cursor to the curve for Probe 2. Use [image: image11.png]


 and [image: image12.png]


 to examine data points along the curve for Probe 2.

d. Record the beginning and final temperatures for Probe 2 (to the nearest 0.1°C).

e. Select [image: image13.png][ Main |



 to return to the Main screen.




Figure 2

Part II  Sand and Water Cooling


8.
Fill one test tube 2/3 full with sand. Fill another test tube 2/3 full with water.

9.
Place both test tubes in a beaker of hot water for several minutes.  


10.
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.


11.
Note the temperature readings displayed on the calculator screen. When the temperatures stop rising and are nearly the same, select [image: image14.png](Start |



 to begin data collection. Remove the test tubes from the hot water and stand them in a test-tube rack to cool.


12.
When data collection is complete, use the Step 7 procedure to record the beginning and final temperatures for Probe 1 and Probe 2.  

DATA

	Part I  Heating Sand and Water
	Sand
	Water

	Final temperature
	°C
	°C

	Beginning temperature
	°C
	°C

	Temperature change
	°C
	°C


	Part II  Sand and Water Cooling
	Sand
	Water

	Beginning temperature
	°C
	°C

	Final temperature
	°C
	°C

	Temperature change
	°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 while 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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