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TITLE OF VIDEO:
If We Had No Moon?

VIDEO COMPREHENSION QUESTIONS:


1. What theories of the moon's creation have scientists debunked?


2. How do scientists think the moon was formed, and what evidence do they have for this theory?


3. What evidence do we have that the moon is receding from Earth?


4. What would happen to Earth's climate if we had no moon, and why?


5. How could the impact that created the moon have hastened the formation of life on Earth?


6. What might Earth be like if it had never been hit by the theoretical protoplanet Orpheus?
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If We Had No Moon?

VIDEO COMPREHENSION QUESTIONS AND ANSWERS:


1. What theories of the moon's creation have scientists debunked?
Scientists have determined that Earth and the moon most likely could not have formed together when the solar system was created. If they had, the moon would have a large iron core like Earth's, but it instead has a small iron core. Scientists have also debunked the capture theory, which proposed that Earth might have captured a passing planetoid and kept it as its own moon. This could not have occurred because the moon is so big that it would have kept going past Earth. Another theory that has been dismissed is that the semimolten proto-Earth spun so fast that a lump broke off, becoming the moon. The laws of physics don't support this theory.


2. How do scientists think the moon was formed, and what evidence do they have for this theory?
Scientists have found many large craters on the moon's surface, especially on its “dark side,” indicating numerous major impacts from other objects in the solar system. They have evidence that objects have hit the moon, Earth, and the other planets throughout the solar system's existence. The currently accepted theory of the moon's creation is that it formed when a rogue planet, which scientists have dubbed “Orpheus,” collided with Earth. The impact would have sent vapor out from Earth. The vapor would have expanded under internal pressure, allowing material to go into orbit around Earth. Assuming that Orpheus hit Earth at an oblique, off-center angle, the moon would have formed after two consecutive impacts. The new moon would have accumulated debris and coalesced into its current form within 100 years.


3. What evidence do we have that the moon is receding from Earth?
Scientists know that, as the moon becomes more distant from Earth, days become longer and tides are less frequent. Scientists studying tidal rhythmites, or rock layers left by tides in ancient river estuaries, have found that primitive tides were more frequent than they are now and that days once lasted only 18 hours. Historical eclipse records also indicate that days on Earth have been lengthening. Scientists have investigated the path of totality of a solar eclipse 2,000 years ago and found that, since the line of totality doesn't match what we would expect it to be, the days must have been shorter by 1/20 of a second. Scientists have also bounced laser beams off reflectors on the moon to find that it is receding by 1-1/2 inches per year.


4. What would happen to Earth's climate if we had no moon, and why?
If we had no moon, Earth's climate would fluctuate dramatically because Earth would wobble on its axis. The moon's gravitational pull keeps Earth at an average tilt of 23 degrees. Mars, which has no moon, has a tilt that varies from 0 to 90 degrees. Earth's tilt would fluctuate like that of Mars if it weren't for the moon. One example of the climatic variation that might occur is that Antarctica could be a very hot region at some times and cold, as it is today, at other times. These fluctuations wouldn't be rapid but would take place over millions of years.


5. How could the impact that created the moon have hastened the formation of life on Earth?
A new, radical theory proposes that, when the protoplanet Orpheus collided with Earth, the impact blew off half of Earth's oceans and created a new atmosphere. Existing life forms would have died out. The theory holds that the two planets' iron cores mixed, and the new iron on Earth reacted with water, produced hydrogen, and formed a “reducing atmosphere,” which is essential for starting life. Lightning hit the young atmosphere, sparking life.


6. What might Earth be like if it had never been hit by the theoretical protoplanet Orpheus?
If Earth hadn't been hit by Orpheus, it would be covered by ocean, with perhaps a few mountaintops emerging through the water. There would be no humans, but there could be other forms of life. Earth would rotate rapidly, as the moon would not be present to produce the tidal friction that slows Earth's rotation today. Our days would be three times shorter than they are now. Earth would have a very harsh climate, and the most likely place for intelligent life to form would be in aquatic environments.




DiscoverySchool.com
http://www.discoveryschool.com

Copyright 2001 Discovery.com.
Teachers may reproduce copies of these materials for classroom use only.


