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Section_________________


Absorption and Radiation of Heat by Land and Water

Problem: Does the composition of a material influence the rate of heat absorption and radiation?  

Information:  You have already seen how the color of an object can affect the rate at which the sun’s energy is reflected or absorbed.  A second factor to be considered is the material of which something is composed.  In general, the earth is largely land or water.  In this lab you will investigate whether the composition of a material influences the rate of heat absorption and/or radiation.       

In this lab a lamp will represent the sun as a source of radiation energy.  

· Absorption:  the receiving of energy; results in an increase in temperature.

· Radiation:  the giving of energy; results in a decrease in temperature.

· Equilibrium:  rate of radiation equals the rate of absorption; results in no net temperature change.

Materials:  3 cups, 3 different materials: dirt, sand and water, 3 thermometers, heat lamp

Procedure:  
1. Collect materials from teacher.

2. Make sure each cup has an equal amount of substance in it. (About ½ full in each cup.)
3. Set 3 cups, (with dirt, sand and water) __________________inches / cm from the heat lamp.

4. Make sure they are all equally exposed to the heat lamp, which should be ________inches / cm from the table-top.

5. Place thermometers into cups (1 each) at an equal depth. 

6. Make sure thermometer can be easily read during experiment without removing it from the cup!

7. Record the temperature of each substance at time “0” (zero) before turning on the heat lamp!

8. Turn on heat lamp.

9. Record temperature each minute for 20 minutes.
Results:  

Data Table A.  Absorption and Radiation of Heat (Land vs. Water)
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*  Create line graph showing your results.  Time (the independent variable) should be placed on the X-axis and temperature (the dependent variable) should be placed on the Y-axis.  

Analysis & Conclusion:   (circle answer and then explain)

1.  Which material (water, sand or dirt) absorbed the heat the fastest?  Explain how your graph verifies this answer.  

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

2. Which material (water, sand or dirt) radiated the heat the fastest?  Explain how your graph verifies this answer.    

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

3.  Which material (water, sand or dirt) absorbed the heat the slowest?  Explain how your graph verifies this answer.

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________
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