Shadow Lab







Name ______________________________

Procedure:


1. Place the straw or stick in a piece of clay or in a suction cup and place this on the “X” in the center of 

                the large circle.


2. The plastic hemisphere represents the celestial sphere; align the sphere on your paper so that the noon 

                time sun positions are toward the southern horizon.  Notice that there are three solar paths already 

                drawn for you, one for each season:  Winter, Spring/Fall, and Summer.  Be able to identify each.


3. Each path has five sun positions drawn, starting at sunrise they are numbered 1, 2, 3, 4, and 5, 

                respectively, on each solar path. 

4. Using the external protractor measure the altitude of the noontime sun(#3) from the horizon up to the 

    center of each dot representing the noon sun.  Record to the nearest degree your information below:  

      June Altitude ________    March/September Altitude _________  December Altitude________


5. Complete the chart below using the correct directions sunrise and sunset:





SUNRISE DIRECTION


SUNSET DIRECTION


December 21 _____________________


___________________



March/September__________________


___________________



June 21 _________________________


___________________


6. Set the sheet with the globe on it so that NORTH is pointing in the same direction as the North is on 

                the data sheet.


7. Taking your penlight, position it at the December sunrise position and aim it at the base of the stick so 

                that it creates a shadow.  Follow the path for December and notice what happens to the stick’s shadow 

                as you progress through the day.



a. What happens to the length of the shadow from sunrise to noon:  _________________

                       ______________________________________________________________________________



b. What  happens to the length of the shadow from noon to sunset: __________________

                       ______________________________________________________________________________

8. Now repeat the procedure and on the data sheet for December, draw the stick’s shadow for each of the 

    5 numbered locations.  Be accurate in length and direction, use the dashed reference lines to help you 

    with scale.  Number each shadow so that it corresponds to the sun’s position on the dome.


9. Next take your penlight and position it at the March/September sunrise position and aim it at the base 

                of the stick.  Follow the path with the penlight and notice what happens to the shadow of the stick as 

                you progress through the day.



a. How does the length of the noontime shadow in March/September differ from that of 

                            December__________________________________________________________________


10. Now repeat the procedure and on the data sheet for March/September, draw the stick shadows for 

                  each of the 5 numbered locations.  Be accurate in length and direction, use the dashed reference lines 

                  to help you with scale. Number each shadow so that it corresponds to the sun’s position on the 

                  dome.


11. Finally take your penlight and position it at the June 21 sunrise position and aim it at the base of the 

                   stick.  Follow the path with the penlight and notice what happens to the shadow of the stick as 

                   you progress through the day.



a. How does the noontime shadow in June differ from the noontime shadow of December 

                            and March/September. _________________________________________________________

__________________________________________________________________________________________


12. Now repeat the procedure and on the data sheet for June, draw the stick shadows for each of the 5 

                  numbered locations.  Be accurate in length and direction, use the dashed reference lines to help you 

                  with scale. Number each shadow so that it corresponds to the sun’s position on the dome.


13. Look over your data sheet, all three domes should have FIVE shadows drawn and numbered so 

                  that they correspond to the sun’s five position on the dome.


14. Now, take the penlight and starting at the southern horizon, move it upwards vertically, through the 

                  three noontime suns, continuing to zenith(the point directly above the straw).  Be sure to keep the 

                  penlight aimed toward the base of the straw; answer the following:



a. As the sun’s rays become more direct(gets higher in altitude), what happens to the shadow 

                            length? _____________________________________________________________________



b. Where does the penlight have to be located when there is no shadow? __________________



c. Where does the penlight have to be located when the shadow is the longest? 

_________________________________________________________________________________________

15. State the relationship between the sun’s altitude                    a. Draw a line on the graph to indicate 

     and the length of the shadow.                                                      this relationship:

[image: image1.wmf]
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________


16. In which direction in the sky can the noontime sun 

                  always be found in Rochester? ______________


17. Which date does the shortest path on the globe represent?

                   ___________________________________


18. When is the shortest day of the year? ______________________________


19. Which date does the longest path on the globe represent? __________________________


20. When is the longest day of the year? ______________________________


21. Why does the sun follow different paths throughout the year?_______________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________


22. From sunrise to sunset, do the shadows move clockwise or counter clockwise? _________________


23. Explain how a sundial works.
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1.  Draw the shadow’s length and direction 

     accurately and number each shadow 1-5.

2. Label NE, NW, SE, SW.
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