EARTH SCIENCE






NAME__________________________

SUNRISE OBSERVATIONS

The sunrise observations you will see were taken from a very familiar location in Bethpage, NY:  The junction of Hempstead Turnpike and Stewart Avenue.   Sunrise times are given on the bottom of each picture.  This marks the exact time when the sun rose in Bethpage for that date.  However, the photograph of the Sun usually shows it 5-15 minutes after actual sunrise, because the observer could not view the Sun until it rose above a building or other obstacle.  

 On your diagram of the viewing location, mark the location of the Sun for each date using the following format:





TIME
Example:
5:57 







DATE
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[image: image3.jpg]Driving East on Sunrise Highway Towards Sunrise Early in the morning on June 21
EAST
Sun s slightly NORTH of EAST & Not in the driver's eye

This 1999 photo shows the eastbound Sunrise Highway (NY 27) at
EXIT 40 (NY 231/ Babylon-Northport Expressway and Suffolk CR 34)
in North Babylon. (Photo by Steve Anderson )





(Represents the Sun)

Draw the compass directions on your diagram as seen in the first slide.

USE ONE COLOR FOR September-December and a SECOND COLOR for January-April.

Mark where the Spring and Fall Equinoxes are, and where the Winter Solstice is on your diagram.

After making your observations, answer the following questions:

1.  Does the Sun always rise in the same location each day?___________
2.  Describe, using compass directions, how the location of sunrise varied from:


December 21 to June 21:_________________________________________

June 21 to December 21:_________________________________________
3.  Describe how the TIME of sunrise varied from:


 December 21 to June 21:__________________________________________


 June 21 to December 21:__________________________________________
4.  The SOLSTICE literally means “Sun Stops.”  We observed the Winter Solstice sunrise location.  The sun reaches its farthest position south and turns around and goes back in the other direction.  
What date did the Sun reach its farthest position south on your diagram?_______________
(Winter Solstice)
What happened to the location of sunrise after this date?__________________________

__________________________________________________________________________

5.  The Spring and Fall EQUINOXES are the only times when the Sun rises “due east” (directly east.)  The sun rises DUE EAST for every geographic location on Earth on the equinoxes.  Based on your observations, mark the location of “Due East” on your diagram. (Sunset is DUE WEST for everyone on Earth on these dates)
6.  On the Equinoxes there are (approximately) EQUAL hours of day and night all over the earth.  Knowing this, approximately what time did the Sun set on March 22? _______

How did you get this answer? _______________________________________________

______________________________________________________________________

7.  Look at the time of sunrise from the Fall Equinox to the Winter Solstice.  Use your sunrise times and your knowledge of SUNSET times during this same time period to explain why the day length is shorter. ________________________________________________________________________________________________________________________________________________________
Sunrise Highway (Route 27) runs east to west on Long Island.  Motorists frequently encounter a blinding sun that makes driving safely very difficult.  It is a road so appropriately named for a direct “on-road” spring and fall equinox sunrise and sunset. 

Notice the difference between the positions of the sun along Sunrise Highway for persons driving EAST for the given dates in the 3 photos. 

[image: image4.jpg]Driving East on Sunrise Highway Towards Sunrise Early in the morning on March 21 or Sept. 21
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Glering sun i the driver's eyes

This 1999 photo shows the eastbound Sunrise Highway (NY 27) at
EXIT 40 (NY 231/ Babylon-Northport Expressway and Suffolk CR 34)
in North Babylon. (Photo by Steve Anderson )
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This 1999 photo shows the eastbound Sunrise Highway (NY 27) at
EXIT 40 (NY 231/ Babylon-Northport Expressway and Suffolk CR 34)
in North Babylon. (Photo by Steve Anderson )
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8.  Your Dad was complaining that when he drove to work this morning the sun was glaring in his eyes making it very difficult to see.  What consolation can you give your Dad so he will know “this too shall pass”? ________________________________________________________________________________________________________________________________________________________

9.  If a person were to drive WEST on Sunrise Highway, on what date(s) and general time of the day would he/she have difficulty driving because the sun would be shining directly into the person’s eyes?

                  Date(s) _________________   General Time of Day _____________________

10.  Give two different dates where the sunrise location is in the same position:
  ______________   and ________________

  ______________ and   ________________

There is a reason for this symmetry.  The sun's direct rays (overhead at 90°) can only strike one given place at any one given time.

Throughout the year, these sun rays migrate (due to Earth's axis tilt and revolution) from the Tropic of Capricorn (23.5° S) through the Equator (0°) and to the Tropic of Cancer (23.5° N) and then back down again to the Tropic of Capricorn.  This causes the direction of sunrise and sunset to vary throughout the year.

NAME____________________________________
Review of Understandings Learned in the Lab
1.  A student in New York State looked toward the eastern horizon to observe sunrise at three different times during the year. The student drew the following diagram that shows the positions of sunrise, A, B, and C, during this one-year period.

Which list correctly pairs the location of sunrise to the time of the year? 
(1) A—June 21 B—March 21 C—December 21 


(2) A—December 21 B—March 21 C—June 21

 
(3) A—March 21 B—June 21 C—December 21 


(4) A—June 21 B—December 21 C—March 21[image: image7.png]Horizon
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2.  Accurate observations of the sun were made by a New York State observer.  This person observed the time of sunrise and the position of sunrise along the eastern horizon for each day during the month of April.
a.  Describe how the time of sunrise changed for the observer each day during the month of April.

____________________________________________________________________________
____________________________________________________________________________
b.  State the actual Earth motion that causes the Sun to appear to rise each day.
_____________________________________________________________________​​​​​​​​​​​_____
TURN THE PAGE FOR MORE QUESTIONS….
Base your answers to questions 4 through 7 on the diagram below.  It shows the position of sunrise along the horizon for a period of time from May 1st to June 21st, as seen by an observer in Albany, New York.



4.  State one reason why the position of sunrise changes during this time period.

____________________________________________________________________________________

5.  Draw a circle representing the approximate position of sunrise along the horizon for May 8th.  Label the date above it.
6.  Draw a circle representing the approximate position of sunrise along the horizon for July 1st.  Label the date above it. 
7.  In what compass direction would the observer have to look in order to see sunrise on June 21st?
a) Due North
b) Due East

c)  South of east

d)  North of east

e)  West

f)  South of west

g)  North of west

Answer_______________

Explain your answer:__________________________________________________________________

____________________________________________________________________________________
March or Sept 21





December 21





June 21





June 21





June 5





May 1





May 15
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