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Reasons for the Seasons 
Stations Lab

Station A: Effect of Distance on Heating

1. The distance of an object from a heat source does affect its temperature. Examine the set up at this station and record the temperatures exhibited by the thermometers at different distances from the lamp.

	Distance
	Temperature

	Closest to lamp
	

	Middle position
	

	Farthest from lamp
	


2. From what you have observed, what is the relationship between the temperature and the distance?

Station B: Earth’s Elliptical Orbit

3. Note the nature of Earth’s orbit. Is the Earth’s orbit close to being circular or is it more strongly elliptical? 

4. Note and record the date when Earth is closest to the sun. Does our summer occur at the same time as Earth’s closest approach to the sun?

5. Many people think that the seasons result from the fact that Earth is closest to the sun when we have summer and farthest from the sun when we have winter. Does this agree with the finding from the last question?
6. Do you think that the small variation in Earth’s distance over the course of the year can account for the large differences in temperatures experienced between summer and winter? Explain.

Station C: Duration of Heating in Relation to Temperature

7. Take one of the thermometers in the ice water and place it into the beaker of hot water. Note the temperature on the thermometer at 10, 20, and 30 seconds, and record that information in the table below.

	Time
	Temperature

	10 seconds
	

	20 seconds
	

	30 seconds
	


8. What happens to the temperature with an increasingly longer period of heating?

Station D: Sun over Earth’s Northern Hemisphere on June 21

9. Would the sun be more nearly overhead in the sky at noon on June 21 for a northern hemisphere observer or for a southern hemisphere observer?

10. Turn the globe to see how many hours of sunlight a northern hemisphere observer would experience as compared to a southern hemisphere observer. Which hemisphere has the longer length of day on June 21?

Station E: Sun over Earth’s Southern Hemisphere on December 22

11. Would the sun be more nearly overhead in the sky at noon on December 22 for a northern hemisphere observer or for a southern hemisphere observer?

12. Turn the globe to see how many hours of sunlight a northern hemisphere observer would experience as compared to a southern hemisphere observer. Which hemisphere has the longer length of day on December 22?

Station F: Effect of the Sun’s Midday Elevation on Heating

Because the Earth’s distance from the sun changes very little, it does not cause the seasons to occur. Rather, the angle of the earth’s surface with respect to the sun affects the intensity of the sunlight that is received. 

13. Here the flashlights represent the sun and the white paper represents the surface of the Earth. Determine the angle at which the surface of the Earth receive the most intense sunlight at midday.

	Elevation of noon time sun
	Intensity of Sun on Earth surface

(Bright, Dim)

	SUMMER: Midday sun high in the sky (elevation of about 73o)
	

	WINTER: Midday sun low in the sky (elevation of about 22 o)
	


14. At what sun elevation would the surface of Earth become the hottest? Explain.
15. At what time of day does it tend to be the hottest, sunrise, noon, or sunset?

Summary Questions
If the changing sun-earth distance were responsible for the seasons, we would not be able to explain the fact that when the northern hemisphere has summer the southern hemisphere has winter and visa versa. Earth’s changing distance from the sun has nothing to do with the seasons. So, why then do we have seasons?
16. When are the days the hottest? When we have the greatest duration of sunlight or the least?

17. When are the days the coldest? When we have the greatest duration of sunlight or the least?

18. When are the days the longest in the northern hemisphere? Summer or winter?

19. When does the sun make its highest path across the sky, summer or winter?

20. What do length of day and the elevation of the midday sun have to do with seasons? Explain.

Note well that people often INCORRECTLY believe that the changing Earth-Sun distance is responsible for the seasons. If this were the case, then everyone on Earth would have the same seasons at the same time; this is not so. When the northern hemisphere is having summer, the southern hemisphere is having winter and visa versa. Both the changing length of day and the increasing and decreasing elevation of the midday sun over the course of the seasons is caused by the 23.5 degree title of Earth’s axis away from the perpendicular to its orbital plane. 
For the teacher – a materials list:

2 bright light bulbs with base

4 thermometers

2 plastic beakers

2 Earth globes

3 Ring stands

White paper

2 mini mag flashlights (similarly focused)
2 clamps for flashlights
Earth orbit diagram – see 
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