Astronomy 1010 – Eclipse Activity

Please work in groups to complete this activity.  Everyone should know what is going on as there will be test questions pertaining to this activity.
1.
What is a lunar eclipse?  During what phase of the Moon can one occur?
2.
What is a solar eclipse?  During what phase of the Moon can one occur?
3.
Make a model of what you think the Earth and the Moon should look like relative to each other with your piece of Play-doh (make sure you make them spheres!).  Now in the space below, draw the sizes you have come up with (tracing is good).  Make sure to label your drawing.  Remember, you can disagree with your group members – write down as many answers as you wish.
4.
With your newly constructed models, estimate the distance between the Earth and the Moon.  In the space below, write down a measurement of that distance (in centimeters).  Remember, you can disagree with your group members – write down as many answers as you wish.
5.
Your instructor will tell you how big you should make your Earth and your Moon.  What do you have to do to get your spheres to the correct relative size by volume?  In the space below, please draw the correct relative sizes (tracing is good).  Make sure to label your drawing.
6.
Now how far apart do you think the Earth and the Moon should be?  Do you want to change your answers from Question 4?  Remember, you can disagree with your group members – write down as many answers as you wish.
7.
Your instructor will tell you how far apart to put your Earth and your Moon.  Please write it down and put your Earth and Moon at the correct distances (hint: measure the diameter of your model Earth in centimeters and then multiply!).

Correct Earth to Moon distance:

______  Earth diameters


which is (using your model):
______  centimeters



Show your work for finding the above answer.

Just so you know, your instructor will also tell you how far apart the Earth and the Sun are in space.


Correct Sun to Earth distance:
______  Earth diameters



which is (using your model):
______  centimeters

Where would you have to put the Sun to have it at the correct distance?

8.
Now you are ready to make eclipses!!!


Given the sizes of your Earth and your Moon, which one will make a bigger shadow?


Put your Moon on the toothpick or just hold it carefully.


Have one member of your group hold the Earth and one hold the Moon.


Your instructor will turn on the “Sun” – you will use it to complete the next few questions.
MAKE SURE YOUR EARTH AND MOON ARE THE CORRECT DISTANCE APART!

MAKE SURE YOUR EARTH AND MOON ARE THE CORRECT DISTANCE APART!

9.
First, make a solar eclipse (Moon’s shadow on Earth).


Draw the orientation of the Sun, the Earth and the Moon in the space below (make sure to label your drawing).


Is it difficult to make a solar eclipse?  Explain.
MAKE SURE YOUR EARTH AND MOON ARE THE CORRECT DISTANCE APART!

10.
Now make a lunar eclipse (Moon passes through Earth’s shadow).


Draw the orientation of the Sun, the Earth and the Moon in the space below (make sure to label your drawing).


Is it difficult to make a lunar eclipse?  Is it more or less difficult than a solar eclipse?  Explain.


How could you make a partial lunar eclipse?

11.
Using what you have just experienced, which would you say lasts longer for an observer watching on Earth – a lunar or solar eclipse?  Why?

12.
Given that lunar eclipses can occur during the full moon and solar eclipses can occur during the new moon, one may think each would happen every month – however, each happens only about twice a year.


The reason for the infrequency is that the Moon’s orbit is TILTED by 5 degrees relative to a line between the Earth and the Sun.  Therefore, there are only certain times the shadows of the Earth or the Moon can possibly hit the other.

MAKE SURE YOUR EARTH AND MOON ARE THE CORRECT DISTANCE APART!


To put your Moon at the proper 5 degree tilt, lift your Moon up approximately 13 centimeters (here is where another group member can come in).  


Remember that when the Moon orbits the Earth, Earth must ALWAYS be at the center of the orbit.  Therefore, if you make the Moon be tilted up 5 degrees on one side (i.e., up 13 centimeters), it must be tilted down 5 degrees on the other side (i.e., down 13 centimeters).  See the picture below.
MAKE SURE YOUR EARTH AND MOON ARE THE CORRECT DISTANCE APART!


If you do not understand this relationship, PLEASE ask (
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13.
Remember that solar eclipses can possibly happen only during the new moon.  How can you make a solar eclipse happen if the Moon’s orbit is tilted by 5 degrees?  (Hints: make one complete orbit with the appropriate tilt and also try different orientations)


Please describe your findings.

14.
Lunar eclipses can only possibly happen during the full moon.  How can you make a lunar eclipse happen if the Moon’s orbit is tilted by 5 degrees?

15.
As the Earth (and the Moon) travel around the Sun, the tilt of the Moon’s orbit changes very, very slowly so it is oriented in the same direction over the course of a year (see figure below from page 23 of your Chaisson & McMillan textbook).
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Remember that this figure is NOT AT THE PROPER SCALE!!!


For example, if the Earth on the left side is Earth in Spring (Northern Hemisphere)


and the Earth on the right side is the Earth in Autumn (Northern Hemisphere)


and the Earth revolves around the Sun in the counter-clockwise direction, 



then the Earth on the top corresponds to which season in the Northern 
Hemisphere?


The Earth on the bottom corresponds to which season in the Northern Hemisphere?


Using this knowledge, how many times in one year are conditions favorable for an eclipse?
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