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Study Guide For Exam #1      Astro 1000    Spring 2008 
  Feb. 7th (Thurs.)  2008 

This test will cover Lectures 1-6: the Nature of Science/Astronomy, the 
Changing Night Sky, the Earth-like planets, and Jupiter. 

 
No calculators or electronic gizmos will be allowed (none needed). 

 
Strategies for preparation: 

1) Study the lecture notes and identify the major points. 
2) Study the chapters in the book & read the chapter summaries. 
3) Work the Review/Discussion & Conceptual Self-Tests at the end of each chapter. 

 
 

Lecture 1:  Introduction to Astronomy 
1. What is Astronomy? What does it deal with? What does it try to explain? 
 
2. Why can one consider Astronomy to be the most “inclusive” science? 
    Why would a geologist find astronomy interesting? A climatologist? A 
    computer scientist? 
 
3. What is a Scientific Theory? What must it be able to do? (answer: make   
    precise & testable predictions; must be expressed in mathematics;  
    should be elegant; should clear up lots of old questions & lead to lots of 
    new ones). 
 
4. Can you prove a Scientific Theory? How many experiments does it take 
    to do this?  If you can’t ever prove a theory, then how does science make 
    any progress at all? 
 
 

Lecture 2:  The Night Sky  ( parts of Chap. 8 ) 
1. What things do you see when you look up in the sky on a dark night? 
    (Stars, Planets, the Milky Way, comets). 
 
2. Why does the sky change from hour to hour? From month to month? 
 
3. What is special about the star Polaris? 
 
4. What are Constellations?  Are the stars in a constellation physically 
    related? How old are the constellations that appear in cave paintings? 
 
5. Why do we have Seasons? Why are the seasons reversed in the two 
    hemispheres (i.e., December means winter in Chicago but summer in 
    Sydney, Australia). 
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6. What are Solar Eclipses? What are Lunar Eclipses? Be able to explain 
    how they are produced. What did the ancient Greek scientists correctly 
    deduce about the Earth based on observations of Lunar Eclipses? 
 
7. What is a Light Year? 
 

  
Lecture 3: Intro to the Solar System & The Earth ( parts of Chap. 8 ) 

  
1. What is the definition of a planet?  (3-criteria given in class) 
 
2. What are the two families of planets in our solar system? 
 
3. What is the “Central Problem” in Astronomy (answer: figuring out the Distance to 
     something in space. Once we have a distance, many other properties can be 
     determined). 
 
4. How do we measure masses of objects? (answer: if they have something orbiting it). 
 
5. The Earth’s Interior Structure. 
 - What are the four main regions (crust, mantle, outer-core, inner-core) 
 - Describe their basic properties (solid or molten? Composition. Temp.) 
 - The inner-core would be liquid due to its high temperature (6000 K) if 
    not for the high pressure, which squeezes it into a solid. 
 
6. How do we learn about the Earth’s interior structure? 
 - analysis of seismic-waves. Earthquakes !  seismic-waes. 
  “P” – or “primary” or “Pressure” waves. Up&down disturbances. 
  “S” – or “secondary” or “shear” waves. Side-to-side disturbances. 
 - “P” waves can travel through solid & liquid rock. 
 - “S” waves cannot travel through liquid rock. 
 
7. The Earth’s Composition Changes with Depth (Differentiation). Why? 
 
8. Continental Drift. 
 - How was continental drift first discovered? 
 - What is it?  What powers it? 
 - How fast do the continents move on average. 
 - Does this mean that continents are constantly changing position? 
 - What happens when plates collide? (mountain ranges/earthquakes) 
 - What happens when plates move apart? (volcanoes) 
 - What happens when plates brush by each other? (earthquakes) 
 
9. The Earth’s Atmosphere 
 - know its basic composition (78% Nitrogen; 21% Oxygen; 0.9% Argon; 
   trace amounts of CO2 & water vapor. 
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 - how does the Atmosphere’s height compare with Earth’s radius? 
 - know what Ozone is.  What does it protect us against? How? 
 - What is Ozone Depletion? What causes it? Why is this a big deal? 
 - A 6-year old asks you: “Why is the sky blue?”. You answer … 
 
10. The Greenhouse Effect (or Small Amounts of CO2 & H2O !  Big Impact!) 
 - know how the Greenhouse Effect works 
 - how different would the Earth be if not for the Greenhouse Effect. 
 - what would happen if you start increasing the levels of atmospheric 
   CO2.  (i.e., Global Warming). 
 
11. The Earth’s Magnetic Field & Magneto-Sphere 
 - what do we think generates the Earth’s magnetic field? 
 - what is the magneto-sphere and Solar Wind? How do they interact? 
   (magneto-sphere traps high-energy charged particles being emitted by 
    the Solar Wind, which streams away from the Sun). 
 - what are the aurora (Northern & Southern Lights)? Why do they glow? 
 - if not trapped by the Magneto-sphere what would these high-energy  
   particles do to us on Earth’s surface? 
 
 

Lecture 4:  Mercury: The Planet Nearest the Sun  ( parts of Chap. 8 ) 
1. Orbit and Basic Properties: 

-  orbit is very elliptical, not a perfect circle. 
- ~1/4th the Earth’s diameter 
- 5% of the earth’s mass 
- similar density (implies what about likely composition?) 
- very hot surface 

 
2. Surface: 
 - heavily cratered; no signs of water, weather, or atmosphere. Ever! 
 
3. Atmosphere 
 - None.   
 - How can we explain this?  (hint:  Vavg < 0.17  Vesc ) 
 - what is the “Escape Velocity” (Vavg), and what factors influence it? 
  
4. Magnetic Field: Weak but definitely real.  None was expected. 
 
5. Surprise! Mercury recently discovered to have a molten (i.e., liquid) interoir! 
     This molten interior most likely generates the magnetic field via a 
      dynamo-effect, just like on Earth. 
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Lecture 4: Venus: EarthÕs (ÒEvilÓ) Twin  (  Chap. 9  ) 
  
1. Orbit & Rotation 
 - very circular, like Earth’s 
 - 0.3 AU at closest 
 - Venus spins on its axis very slowly & in opposite 
   direction from other Earth-like planets. 
 - prob. Collided with another object very soon after formation 
   (4 billion years ago). 
  
2. Basic Properties 
 - similar to Earth in mass, diameter, density (i.e., twin of Earth) 
 - atmosphere present. 
 
3. Atmosphere 
 - composition (96% CO2, no oxygen) – nearly all greenhouse gases! 
 - mass (9-times more atmosphere than Earth) 
 - surface pressure & temperature  (high & hot!) 
 
4. Run-Away Greenhouse Effect on Venus 
 - explain how this came about as a result of Venus being closer to 
   the sun, and how it resulted in high surface temperatures. 
 
5. Surface of Venus 
 - mapped accurately by orbiting radar 
 - overall, flatter than the Earth 
 - no crustal plates.  No continents or continental drift. 
 - Large craters visible on radar, but few small craters. 
   Overall, only 1/10 the cratering of Mercury or the Moon.  (Why?) 
  
6. Evidence for Volcanic Activity on Venus 
 - recall the radar images of volcanoes 
 - recall the radar images of lava flows 
 - recall the radar images of lava domes 
 - what is the evidence of on-going volcanic activity? 
   (changing SO2 in atmosphere; possible lightning near volcanoes) 
 
7. Venus’ Magnetic Field 
 - surprise: no magnetic field! 
 - why not?  (hint: Venus rotates very slowly). 
 
8. Venus appears to have re-paved its surface with lava ~300 million years ago! 
 - buried most of the craters under lava (certainly the small ones) 
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Lecture 5:  Mars - The Red Planet ( Chap. 10 ) 
1. Orbit, Rotation, & Basic Properties of Mars 
 - Mars has an elliptical orbit 
 - Martian day is 24-hours 
 - Mars’ rotational axis is tilted like Earth’s !  Mars has Seasons! 
   
 - Mars is ~ ½ the Earth’s diameter 
 - Mars is ~ 1/10 the Earth’s mass 
 - Mars’ average density is significantly lower than Earth, Venus, & Mercury. 
    (what can you conclude from this?) 
 - Mars has an extremely thin atmosphere. 
 
2. Surface of Mars 
 - Volcanoes (the biggest in the solar system) 
 - Craters (“splosh” craters common) 
 - Mariner Valley (not a real canyon – i.e., not formed by water). 
 - no crustal plates. Crust is one piece. No continents or continental drift. 
 

- Mars’ surface divided into two halves:  
 - Northern Plain: flat, low elevation, few craters 

- Southern Highlands: rugged, high elevation, lots of craters 
 

- Running water on Mars?  What is the evidence? 
                   (Gullies at crater edges, flash-flood flows, ancient rivers) 

- Where did the water go??? 
  

- Polar Ice Caps 
 - composition;  how they change with the seasons? 
 - both polar ice caps are actually two ice caps in one. How is this? 
   (the ice caps are frozen CO2 and H2O)  
 - during a summer does the water ice cap disappear? 
      

3. The Atmosphere of Mars 
- composition (mostly CO2, like Venus) 
- Mass (extremely thin atmosphere, not much protection from meteorites) 
- temperature and density (cold and thin) 
 

4. A Run-away Greenhouse Effect in Reverse! 
- be able to describe this process (i.e., green-house gases taken out of   
  the atmosphere) 

  
5. Life on Mars 
 - The three experiments of Viking I & II: what were they? 
 - what was so important about the sterilized sample from Earth 
 - Were the Viking experiments conclusive one way or the other? Did they 
     produce a definite “yes” or “no” to the question of life on Mars? 
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- It was claimed that fossilized Martian microbes were present in rocks 

    that had been blasted to Earth after a meteor strike.   
- Why are these claims controversial? Is the jury still out? 

 
6. The Martian Moons 

- composition (do they have the same composition as the planet Mars?) 
- where are they thought to have arisen?  How did they wind up going 
   around Mars? 
- They are very small and heavily cratered. 

      
 

Lecture 6: Jupiter – the King of the Planets  ( Chap. 11 ) 
  
1. Be Familiar With Orbit, Rotation, & Basic Properties of Jupiter 
 - Jupiter is the largest planet in the Solar System. 
 - Jupiter is 11x larger than the Earth. 
 - Jupiter is not a perfect sphere, but slightly flattened at the poles. 
   This means it is not as solid as the Earth is, but partially gaseous. 
 - Jupiter is 300x more massive as the Earth. 
   !  Jupiter’s mass is twice that of all the other planets combined! 
 - Jupiter’s density is low: 1.3 g/cm3.  
   This is not very far from the density of water (1.0 g/cm3). 
 - Jupiter’s magnetic field is 20,000 times stronger than Earth’s. 
 - Jupiter has lots of moons:  61 at last count! 
 
2. Know the Composition & Features in Jupiter’s Atmosphere 

- composition: mostly Molecular Hydrogen (H2 86%) & Helium (13.8%), 
  with small amounts of methane, ammonia, & water. 
- Jupiter’s atmosphere is made up of alternating colored bands of clouds. 
- their colors arise from complex chemical reactions taking place there. 
- many hurricane (“cyclone”) like storms are visible in Jupiter’s 

  atmosphere. 
- the largest of these storms: The Great Red Spot. 

  . Great Red Spot has existed for at least 300-years 
  . it’s diameter is 5x larger than the Earth. 
  . what powers the Great Red Spot is still unknown. 
 

3. Understand the Basics of Jupiter’s Internal Structure 
- We know very little of Jupiter’s interior. But it is probably: 

 (1) rocky core, (2) “metallic” hydrogen mantle, (3) outer layer of 
 molecular hydrogen, and (4) the atmosphere we see. 

  
4. Jupiter’s Magnetosphere 
 - Jupiter has a strong magnetic field: it rotates rapidly (~10-hour day) and 

  is believed to originate in the extensive “metallic” hydrogen layer. 
- the metallic hydrogen layer in Jupiter plays the role that the molten metallic 
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  core does on Earth: both produce their planet’s magnetic field.  
- Jupiter’s strong magnetic field captures charged particles from the Sun. 
- Jupiter’s magnetosphere is huge: 30-million km across, and extends out 

      to Saturn.  Saturn is sometimes inside Jupiter’s magnetosphere! 
- Jupiter has Aurora: Northern & Southern Lights! 

 
 
 


