THE REASONS FOR THE SEASONS WORKSTATIONS

Table 1: Hours of day and night

These 4 globes are set up to represent earth in its orbit around the sun on the fall equinox, the winter solstice, the spring equinox, and the summer solstice.  The string represents the “circle of illumination” showing you the division between the day and night-time sides of earth at each position.  Look at the set-up of the globes, notice that no matter where the earth is in its orbit around the sun, the north pole is always tilted 23.5( in the same direction (which is why the north star is always above the north pole).

1. Color in circles of illumination for position 1, 2, 3, and 4 labeled and label with the correct season.  Note that the direction of earth’s revolution is counter-clockwise if viewed from above the North pole





2. Explain in your own words what causes the seasons to change.

3. If earth were not tilted relative to its orbital plane, would we have seasons? Why or why not?

4. Earth rotates 360( in 24 hours which means 15(/hour.  How many hours of daylight do people who live in places round the 40( N parallel get at each position?

Position 1:

Position 2:

Position 3:

Position 4:

5. What effect do you think hours of daylight has on the temperature change associated with seasons?  

a. As hours of daylight __________________, the average daily temperature 

______________.
Table 2: Apparent Size of the Sun

At this table you will be constructing a graph of the data available on the sun’s apparent diameter as viewed from Earth.  Remember, because the Sun’s diameter does not actually change, any differences in apparent diameter are caused by changes in distance between the Earth and the Sun.

Read the instructions at the table titled “Chapter 25 Lab Activity: Apparent Size of the Sun.”  Complete procedure but do not answer the analysis and conclusions questions.   

1. From your graph, in which season is the sun’s apparent diameter largest?  What does this mean about the distance between the sun and the earth during this season?

2. Measure the distance between the sun and earth during aphelion and perihelion and record the difference in distance between the two using the model drawn on the floor

3. What effect do you think distance from the sun has on the temperature change associated with the seasons?

b. As the apparent diameter of earth gets larger and therefore we are closer to the sun, the average daily temperature _____________ which means that

The distance change over the course of a year has ___________ affect on the seasonal temperature change.

Table 3: angle of incoming solar radiation

1. Which thermometer is receiving the most intense light from the lamp?

2. Which thermometer do you believe will read the highest temperatuere?

3. What is the temperature at:

60( N latitude:

0 latitude:

60( S latitude

4. IF earth were flat would there be differences in temperature at different latitudes?

5. At this position, the sun’s direct rays are striking the equator (90 angle) but during the winter solstice, they strike along the tropic of Capricorn which is 23.5(  S which means that the sun is giving more direct radiation to the southern hemisphere.  What will happen to the temperature in the Northern vs. Southern hemisphere as a result?

6. Fill in the names of the special latitudes and write the date that the sun strikes there directly


7. Above the arctic and Antarctic circles, the sun’s radiation strikes at a very glancing angle and does not warm these areas up much.  To see why, Shine your flashlight on a piece of graph paper while holding the flashlight directly above at a 90 angle to the paper.  Draw a circle around the lit up squares.  Lower the angle of the flashlight and shine on the graph paper at a glancing angle.  Circle the lit up squares.

8. The same amount of light was shone on the graph paper both times but what did you notice?

9. What do you think that the angle of the sun’s radiation has to do with seasonal temperature variations we have on earth?

a. As the angle ___________________ , the temperature 

__________________

 





      Sun











