Name:___________________________ Date: ___________________ Period:___________
Lab: Comparing the Angle of Sunlight to Intensity
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Before beginning the lab, answer this question.

1. Why is the Sun’s position relative to Earth’s axis constantly changing? ________________________________________________________________________________________________________________________________

Background information: 

Solar radiation from the Sun strikes Earth at different angles depending on latitude, time of day and the time of year.  At the equator, the Sun’s rays are most direct, striking at a 90o angle.  This provides the most concentrated solar radiation, which equals warm temperatures.  At the poles, Earth’s surface is curved, causing the solar radiation to hit at a much smaller angle.  This spreads the radiation out over a greater distance, providing the least concentrated radiation.  This means that the temperatures are colder.


The angle that the Sun’s rays hit the Earth changes depending on the time of day because of the rotation of Earth on its axis.  This causes the Sun to appear to rise and set.  At sunrise and sunset, the sun is low on the horizon, striking Earth at a smaller angle.  This scatters radiation and gives us cooler temperatures in the morning and evenings.  At midday, the sun is at its highest point in the sky, which equals the most direct radiation.


As Earth orbits around the sun (during the calendar year), the angle that the Sun’s rays hit the Earth changes.  This is because Earth is tilted slightly on its axis.  In this lab you will be investigating how the tilt of the Earth affects how the Sun’s rays hit the surface and causes the seasons to change in latitudes away from the Equator.
Problem: How can you model the angle at which sunlight strikes Earth’s surface? 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials:

Lamp

3 thermometers

3 pieces of construction paper, one color

Protractor

Masking Tape

Procedure:

1. Label thermometers T-1, T-2, T-3 with tape and record temperatures in data table
2. Fold the construction paper to form a pocket that will conceal the thermometer’s bulb
3. Place T-1 in the pocket and lay that flat on the desk.  Position the lamp so that the light strikes the pocket at an angle of 180o.  
4. Record the temperature at 2 minutes, 4 minutes, 6 minutes, 8 minutes and 10 minutes in the data table.
5. Repeat steps 2, 3 and 4 using T-2 and an angle of 45o.
6. Repeat steps 2, 3, and 4 using T-3 and an angle of 90o.
Data Table:

	Thermometer
	Original Temperature
	Temp at 2 minutes
	Temp at 4 minutes
	Temperature at 6 minutes
	Temp at 8 minutes
	Temp at 10 minutes

	T-1 (1800)

	
	
	
	
	
	

	T-2 (450)
 
	
	
	
	
	
	

	T-3 (900)

	
	
	
	
	
	


Questions and Conclusion:

1. Compare and Contrast the temperature readings of each thermometer. _________________________________________________________________________________________________________________________________________________________________________________
2. Which angles model the Sun’s position during the summer and the winter? Support your answer with data. _________________________________________________________________________________________________________________________________________________________________________________
3. Explain how changes in the angle at which sunlight strikes Earth’s surface are one cause of Earth’s changing seasons. _________________________________________________________________________________________________________________________________________________________________________________
4. At which angles would the Sun’s rays be warmer? Support your answer with data. _________________________________________________________________________________________________________________________________________________________________________________
5. Why does the Sun’s angle change as the year progresses? _________________________________________________________________________________________________________________________________________________________________________________
6. Many people think that is it colder in the winter because Earth is farther from the sun.  Is Earth farther from the Sun during the winter in our hemisphere? ______________________________________________________________________________________________________________________
7. Does the angle at which the Sun’s rays hit the equator change throughout the year?  What does this mean about the temperature at the equator? _________________________________________________________________________________________________________________________________________________________________________________
8. Please explain two things that you learned from completing this lab.  Be sure to use complete sentences. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
