Name:______________________________________

Science:_______________________

LAB: What’s the relationship between the Solstices/Equinoxes, Latitude and 
Longitude, and Time of the Day?

I. Pre-lab Questions
1. How many degrees does it take for the Earth to do one complete rotation?

_____________________°

2. About how much time (round your answer to the nearest hour) does it take the Earth to do one complete rotation? Hint: see pg. 15 of your ESRT. 

_____________________ hours

3. Using your answers from questions 1 and 2, calculate how many degrees the Earth rotates for every hour of time?  Show your calculation.

______________________ ° /hour

4.  Refer to the map on the back of this page to answer the following question.  Each line of longitude drawn on the map below shows a change of how many degrees of longitude?

____________________°   Therefore, how much of a change in time is there between each of the 

lines of longitude drawn on the map?  ___________________________ hours.
5.  The diagram below shows the Earth in its orbit on the first day of each of the four seasons, labeled A through D.  Write the names of the seasons in each of the positions below for the northern hemisphere.  
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II. Go to the following website: http://www.cs.sbcc.cc.ca.us/~physics/flash/LengthofDay.swf  
Part A: 1. Stop the animation.  Set the date to the first day of summer for the northern hemisphere.  On the map below, accurately shade in the portion of the Earth that would be experiencing night (in otherwords, no daylight).  
2. Remember, eventhough you just magically stopped the Earth from revolving around the sun with the touch of a button, it is still rotating on its axis!  So, different places on Earth are still experiencing different times of the day/night.

2a.  On the map below, write the times of day (both a.m. and p.m.) on each of the lines of longitude, just as you see on the animation.      







2b.  How many degrees of longitude would you have to travel to go from 6 a.m. to 12 p.m.?
2c.  The latitude of Baldwinsville, NY is about 43° N.  Using the animation, about how many hours of daylight and nightfall is Baldwinsville experiencing on this day?




Hours of daylight:_____________





Hours of nightfall:_____________

3. On the animation, the white, dashed line located between 60° N and 75° N latitude represents the Arctic Circle, which has a latitude of 66.5° N.  Between which two latitudes on Earth is there constant 24 hours of daylight?
4.  What location on Earth do you suppose is receiving 24 hours of nightfall?

Part B: 1. Set the date to the first day of fall for the northern hemisphere.  On the map below, accurately shade in the portion of the Earth that would be experiencing night (in otherwords, no daylight).  

2. Remember, eventhough you just magically stopped the Earth from revolving around the sun with the touch of a button, it is still rotating on its axis!  So, different places on Earth are still experiencing different times of the day/night.

2a.  On the map below, write the times of day (both a.m. and p.m.) on each of the lines of longitude, just as you see on the animation.      



2b.  How many hours of daylight and nightfall are all places located at a latitude of 30° N experiencing?




Hours of daylight:_____________
Hours of nightfall:_____________

2c.  The latitude of Baldwinsville, NY is about 43° N.  How many hours of daylight and nightfall is Baldwinsville experiencing on this day?




Hours of daylight:_____________
Hours of nightfall:_____________

3. What is true about the amount of daylight and nightfall that all places on Earth are receiving on this day?

Part C: 1. Set the date to the first day of winter for the northern hemisphere.  On the map below, accurately shade in the portion of the Earth that would be experiencing night (in otherwords, no daylight).  

2. Remember, eventhough you just magically stopped the Earth from revolving around the sun with the touch of a button, it is still rotating on its axis!  So, different places on Earth are still experiencing different times of the day/night.

2a.  On the map below, write the times of day (both a.m. and p.m.) on each of the lines of longitude, just as you see on the animation.      






2b.  How many degrees of longitude would you have to travel to go from 12 p.m. to 4 p.m.?

2c.  The latitude of Baldwinsville, NY is about 43° N.  About how many hours of daylight and nightfall is Baldwinsville experiencing on this day?





Hours of daylight:_____________





Hours of nightfall:_____________

3. On the animation, the white, dashed line located between 60° N and 75° N latitude represents the Arctic Circle, which has a latitude of 66.5° N.  Between which two latitudes on Earth is there constant 24 hours of nightfall?

4. What location on Earth do you suppose is receiving 24 hours of daylight?

Part D: 1. Set the date to the first day of spring for the northern hemisphere.  On the map below, shade in the portion of the Earth that would be experiencing night (in otherwords, no daylight).  
2. Remember, eventhough you just magically stopped the Earth from revolving around the sun with the touch of a button, it is still rotating on its axis!  So, different places on Earth are still experiencing different times of the day/night.

2a.  On the map below, write the times of day (both a.m. and p.m.) on each of the lines of longitude, just as you see on the animation.      




2b.  How many hours of daylight and nightfall are all places located at a latitude of 60° N experiencing?




Hours of daylight:_____________
Hours of nightfall:_____________

2c.  The latitude of Baldwinsville, NY is about 43° N.  How many hours of daylight and nightfall is Baldwinsville experiencing on this day?




Hours of daylight:_____________
Hours of nightfall:_____________

3. What is true about the amount of daylight and nightfall that all places on Earth are receiving on this day?

Analysis and Conclusion Questions
1) What about the Earth causes different locations to receive different amounts of daylight and nightfall throughout the year? Explain.
________________________________________________________________________________

___________________________________________________________________________________

Base your answers to questions 2 through 5 on the diagrams below. Diagram 1 shows Earth’s location in its orbit on the first day of each of the four seasons, labeled A through D. Diagram 2 shows a north polar view of Earth on March 21. Point E represents a location on Earth’s surface. Longitude lines are shown at 15° intervals.

2) How does the altitude of the Sun at solar noon appear to change each day for an observer in New York State as Earth moves from position A to position B to position C? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

3) Explain why the duration of insolation is 12 hours at both the Arctic Circle and the equator when Earth is at position C.

_____________________________________________________________________________________________
4) Describe one piece of evidence shown in the diagram which indicates that the Northern Hemisphere is experiencing winter at position D. 
_____________________________________________________________________________________________
5) State the hour of the day at point E.   ____________________
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