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Student Handout – Seasons---Why? –Walid Shihabi-Tulsa Community College

Background…

(to the student) You already learned:

1) how the distance of the earth around the sun varies slightly, and that we are closer to the sun during January (during our winter time)..Hence distance has no affect on seasons (or very negligible affect). 

2) We also learned how the intensity of the light varies depending on the angle it hit any surface at. 

Question and Engagement :

How do the earth tilt associated with earth revolution around the sun change the angle of sunlight ray at any specific latitude (Tulsa, OK--Latitude: 36° 07', North. Longitude: 95° 58', West, for instant)?

How does that create seasons?

Exploration:
Go to http://astro.unl.edu/naap/motion1/animations/seasons_ecliptic.html
An interactive diagrams of earth-sun system should be displayed. 

You may alter the month by adjusting the red arrow below, you may go increments as low as one day (check figure 1) 
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Figure 1

You may change the diagram perspective displayed (check figure 2 below) by dragging. Try always to change the perspective in a way to display how the earth is tilted in respect to the sun, at different times of the year.
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Figure 2

Adjust the latitude, by dragging latitude red circle as stated on figure 3 below, to Tulsa, OK latitude i.e. around 360 North.  
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Figure 3

Data collection I:

Vary the date (check figure 1) starting from January 1 and going increments of 10 days (make sure to include the summer and winter solstices, as well as the equinoxes) versus the sunlight angle (check figure 4). Organize the data in a table format of 37-40 data points.

Data collection II:

Set the dates on the summer and winter solstices; vary the latitude to the following: 900 North,360 North, 0, 360 South, and 360 South.
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Figure 4

Phase 2: Concept Building ( and assessment)

From data collection I:

a)  What do you draw out regarding to the relationship between the tilt, and sunlight ray angle?

b) How does that affect the maximum height the sun will reach up in our horizon, the time the sun will spend there, and the day-time/night-time. 

From data collection II:

a) How does the latitude change the sun-light angle from summer solstice to the winter one?

b) How does that affect the maximum height the sun will reach up in our horizon, the time the sun will spend there, and the day-time/night-time for each of the latitudes depicted?

