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Background/Research

The concept of heat and temperature are often confused. Heat is the energy transferred from one object to another because of a difference in their temperatures. Temperature is a measure of the average kinetic energy (or movement) of individual atoms or molecules in a substance. In this lab we will investigate how heat energy transfers through the atmosphere and investigate what happens to solar radiation once it does reach the atmosphere and the Earth’s surface.

Define the following terms prior to starting the lab: (refer to pages 276 in the Integrated Science textbook.)

	Conduction



	Convection



	Radiation




	What happens to solar radiation?
	1)

2)

3)




	Diagram reflection and scattering



	Diagram absorption




Experimental Design
Work in lab groups (no more than 4), review the materials listed/included. Part I: Containers, foam lids, digital thermometers, lights, light stand. Refer to sample set-up if needed.

Position containers 10cm from the light bulb, label containers with appropriate independent variables, insert the thermometers into the foam lids and test the digital thermometer, and mount the lights on the light stand. Record initial temperatures of the water in the container using the digital thermometer

Turn on the light. Record the temperature of the water from each container every 2 minutes for 10 minutes. Turn the light off and record the temperature for an additional 10 minutes.

Independent Variables:

A: Dark Container with 75 ml of H2O.

B: Shiny Container with 75 ml of H2O.

C: Glass Beaker with 75 ml of H2O.

Hypothesis/Predictions (quantitative prediction)
Data Table

	
	Temp. C( Radiation Source on

	Time (minutes)
	A
	B
	C

	Initial
	
	
	

	2
	
	
	

	4
	
	
	

	6
	
	
	

	8
	
	
	

	10
	
	
	

	12
	
	
	

	14
	
	
	

	16
	
	
	


	
	Temp. C( Radiation Source off

	Time (minutes)
	A
	B
	C

	16
	
	
	

	18
	
	
	

	20
	
	
	

	22
	
	
	

	24
	
	
	

	26
	
	
	

	28
	
	
	

	30
	
	
	

	32/Final
	
	
	


Graph/Chart Attached
Chart a graph of temperature (y axis) versus time (x axis) for each IV on a sheet of graph paper and use a different color for each independent variable. 

Analysis

1. Which container gained heat more rapidly?

2. Which container lost heat more rapidly?

3. What are the possible explanations for this difference?

4. Draw a diagram that traces the methods by which the heat energy was transferred form the bulb in the light to the water and then the digital thermometer? (key terms: Conduction, Radiation, and Convection)

