Quiz Hints for Genet’s Astronomy 299
Test 1.  Early Science and the Earth Centered Universe

1. What is a hypothesis? What is a theory?

2. Why isn’t astrology considered scientific?

3. What is a lunar eclipse? When do these events occur?

4. Describe the precession of the equinoxes. Why isn’t Polaris always the pole star?

5. What are the proofs that the earth is round? What would an eclipse look like if the earth was flat? How did the Greeks measure the circumference of the Earth?

6. How does Aristotle’s model of the universe differ from Ptolemy’s? Was either once correct? What does ad hoc mean? 

Test 2.  Renaissance and the Sun-Centered Universe
1. How did the Renaissance begin? How did Greek thought get reborn in Europe?

2. How did Nicolas Copernicus envision the universe? 

3. What were some of Giordano Bruno’s postulations? Were they accepted at the time?

4. What was Johannes Kepler’s great discovery? What were his three laws of planetary motion? 

5. What role did Tyco Brahe play in formulating Kepler’s laws?

6. What observations did Galileo Galilee make that challenged the prevailing views of his time? What was significant about blemishes on the Sun and Moon?

7. How was Sir Isaac Newton’s “clockwork universe” tested and supported?

Test 3.  Extending the Senses

1. Who made the first measurements of the stars using a telescope? What did he observe?

2. What are the two types of optical telescopes? Which came first? 

3. Why was astrometry (measuring the positions of the stars) the first type of telescopic research? Why did it come before photometry and spectroscopy?

4. What are Fraunhofer lines? What can they tell us about a star?

5. What are CCD cameras and why are they so important to astronomers?

6. What is the difference between an equatorially mounted and an alt-az mounted telescope? Why are most large telescope alt-az?

7. Why would a telescope in space be more optically precise than a telescope on the ground?

Test 4.  Hertzprung-Russell Diagram

1. How did Annie Jump-Cannon classify stars by their spectra? Understand the modified classification system O, B, A, F, G, K, M.

2. What did Ejnar Hertzprung discover about the color and luminosity of a star? Remember that he did not offer an explanation for his results. 

3. Understand the inverse square law and the relationship between brightness and distance to a star.

4. Who was Henry Russell and what did he discover? Why doesn’t Ejnar Hertzprung receive all of the credit for this discovery?

5. What are some ways to measure the distance to a star? Describe parallax.

Test 5.  The Death of Stars
1. What are brown dwarfs? Why do they fail to fuse hydrogen in their core?

2. How will the Sun, a medium mass star, end its life?

3. What are red supergiant stars? How will they die? How close to death are they?

4. Who was Chandrasekhar and what did he discover? Remember he won a Nobel Prize and the Chandra X-Ray space telescope is named after him. What is the Chandrasekhar Limit?

5. How do black holes form? What makes them black and why are they so hard to find? What is at their centers?

6. What is a type 1A supernova? How does a white dwarf reach the Chandrasekhar Limit and explode in a close binary system?

Test 6.  The Scale of the Universe

1. How did Sir William Herschel use his big telescope to map the Milky Way? What did he discover? Why were his conclusions erroneous?

2. What did Henrietta Leavitt find in her studies of variable stars? What is the period-luminosity relationship of Cepheid variable stars?

3. Why is the relationship between a Cepheid variable star’s period and luminosity important? What is a “standard candle?” Explain the inverse square law.

4. How did Harlow Shapley measure the distance to globular clusters? What did he discover about them?

5. What were the key lines of evidence that the “spiral nebulae” were inside the Milky Way? What did Adriaan van Maanen measure in spiral nebulae? Why did this mean (even though his measurements were wrong) that the spiral nebulae had to be close?

6. What was the “Great Debate?” Which side were Heber Curtis and Harlow Shapley on?


7. How was the Great Debate settled? What did Edwin Hubble use to measure the distances to the spiral nebulae?

Test 7.  Hubble’s Expanding Universe

1. How did Edwin Hubble measure the distances to other galaxies?


2. What is the Doppler effect? What is a blue shift? What is a red shift? What can it tell us about an object’s motion?


3. How were Edwin Hubble’s measurement flawed? Why don’t we use his measurements today?


4. What is Hubble’s law? What does it say about a galaxy’s Doppler shift? What is the Hubble Constant? How is it used today?

5. What is a galaxy? What happens when they collide?

6. What are the classifications of galaxies according to Hubble? How do elliptical galaxies differ from spiral/spiral bar galaxies? What type of galaxy is our Milky Way?

Test 8.  The Runaway Universe
1. What is Einstein’s theory of general relativity? How was it first tested?

2. What did steady-state theorists believe about the history and future of the universe? What did they believe accounted for the observed expansion and how was the void at the center of expansion filled? 

3. How was the term “Big Bang” coined, and did any steady-state theorists deny the Big Bang after the cosmic microwave background was discovered?


4. What is the cosmic microwave background radiation? Why did it have to exist? How was it discovered? Who got credit for discovering it?


5. Why did ripples in the microwave background radiation have to exist for the Big Bang theory? How were they discovered?

6. What is a type 1A supernova? Why is it a “standard candle?” How can they be found?

7. Do scientists know what dark energy is? Why do they think it exists if it cannot be seen directly?

8. Why was it important that two teams competed to find out how fast the universe was slowing down? What did they find out instead?

Test 9.  Exploring the Inner Solar System
1. What were the first satellites and who launched them?

2. What was significant about Apollo 11? What did the astronauts do? 

3. What happened on Apollo 13? Why was it called NASA’s “most successful failure?”

4. How did the Moon form? Why is this theory accepted by most scientists?


5. What is the greenhouse effect? How does this term relate to Venus? What are some causes for the greenhouse effect on Venus?

6. Is there water ice beneath the surface of Mars? How was it found?

7. What were the twin Viking landers sent to Mars to search for? Did they find it?

Test 10.  Exploring the Outer Solar System
1. What is a gas giant? Why is this a misnomer? What planets in our solar system are gas giants?

2. Describe the Jupiter planetary system. What are its four major moons? Is Jupiter a brown dwarf? 

3. Describe Saturn’s ring system. What is a shepherd moon?

4. Describe the similarities between Uranus and Neptune.

5. What did the Huygens Probe find when it descended through Titan’s thick atmosphere? How is Titan similar to early Earth? How is it different?

6. What is significant about the Voyager space craft? What part of the solar system are they in?

7. What space craft is currently heading to Pluto? What will it do there? Why is Pluto a scientifically interesting place?

Test 11.  Searching for Extrasolar Planets
1. How did scientists first look for extrasolar planets? Why were their discoveries false?

2. How were their first extrasolar planets found? Why were scientists less interested in them? 

3. How was the first extrasolar planet orbiting a main sequence star found? Who discovered it? Why was this discovery such a surprise?

4. Describe the various methods of detecting extrasolar planets. Which method has found the most planets?

5. What is a “Hot Jupiter?” Why have most extrasolar planets so far been “Hot Jupiters?” 

6. Have any planets like Earth been found in other planetary systems? Why not? What new telescope may be able to find them?

7. How does a planetary system form? What observational evidence supports this theory?

Test 12.  Rare Earth vs Life Everywhere
1. What conditions do most scientists agree are necessary for life to evolve and thrive on a planet?

2. What evidence is there for a liquid watery past on Mars?

3. What was the Miller experiment and what did the scientists find?

4. What planets and moons in our solar system may harbor primitive life? What makes these locations particularly hospitable?

5. What characteristics of extrasolar planets might act as evidence for abundant life?

6. Has life ever been found beyond the Earth’s vicinity?

7. What are some possible futures for human space exploration?
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