Ch. 4 Mercury & the Moon
INTRO

The Moon is Earth’s only natural ______.  Mercury, the smallest ______ world, is the closest planet to the Sun.  Both are small celestial objects with much in common.
(Sec 4.1)  I. Similarities & Differences
 A. Both the Moon and Mercury have 
      ancient, ________ surfaces 

 B. Littered w/ boulders; covered in ____.

 C. Both experience _________ extremes!  

  1. The Moon  ( ____o F to -____o F)

  2. Mercury*  ( ___o F to - ____o F)
**D. Neither has an ____________
    1. Low ________  (i.e. escape velocity)

    2. Types of _____ present

         Ex/ Helium vs. CO2
    3.___________ Ex/ Ganymede vs. Titan

        (Often depends on _______from Sun)

 E. The biggest difference is their _______.
  1. The Moon -few heavy elements.

  2. Mercury has a large _____ core.

  3. Mercury has stronger surface 

      gravity than the Moon (but < ______’s) 

      Ex/ A 180 lb. man weighs..

     __lbs. on the Moon   __ lbs. on Mercury
(Sec 4.2)  II. Mercury –The _______ god
 A. Mercury is not a good viewing object
  1. It’s always close to the ____! Its
      angular distance, or ___________, 

      never exceeds ___o from the Sun.
  2. Only seen at _____ or _____.   

  3. Only possible to see ~ ____ days/yr.
  4. Earth rotates ___o per hr, so..  Mercury 

      only visible for __ hrs. max.

  5.Can be seen w/ ______ during the day

  6. Best seen at maximum elongation, but

      only as a “____ Mercury”   

 

 Name _______________
B. Surface of Mercury
  1. No features visible from Earth
  2. ______ of Mercury photographed by

      ________ 10 in 1974
  3. No large _____, but intercrater plains 
  4. _______
   a. Not from plate tectonics

   b. Interior of Mercury cooled and ______
   5. _______ Basin

    a. Very large ________ impact

    b. Sent seismic waves around planet – 
        created “______” terrain on opp. side

 C. MESSENGER Mission
  1. 1st _____ of Mercury in 2008     

  2. Went into _____ around Merc. in 2011

 D. Mercury’s interior
  1. Discovery of _________ ______

      (1/100 th Earth’s) was surprising
      a. *Slow _______  b. ______ planet
   2. Mercury’s core _______ (2007) - must  

       be iron mixed w/ _______
   3. Largest _____ (proportionally) in 

       solar system ( ____ % of its volume)

 E. Mercury’s spin & tilt
   1. Not ______ _____ w/Sun as expected
       - proven by ________ (1965)
   2. __________ orbit prevented 1:1 lock
   3. Rotates every ___ Earth days

      a. Orbits the Sun in only ___ days
      b. 3:2 spin-orbit __________
      c. Each ______day is __ yrs long!

     4. Axis perpendicular – no _____
     5. Mercury’s orbit doesn’t exactly 

          obey Newton’s Laws.  Only 

          Einstein’s ________ predicts its 

          slow _________.
III. Properties of the Moon
 A. Distance

  1. Lasers reflect in ____ s.

  2. Avg. distance: ________ miles
 B. Basic Physical Properties

  1. About ____th the diameter of Earth

  2. Only ____th the mass of the Earth

  3. Much less _____ than the inner planets

PHYSICAL PROPERTIES

      Moon
Mercury
   Radius    ___ rEarth
    .38 rE
   Mass
      ___ MEarth
     1/20th ME
   Density   ____ kg/m3   5400 kg/m3



    (~ Earth/Venus)

   Gravity   ___th gEarth
      2/5 gE
 C. Rotation Rate
  1.The Moon spins every ____ days

  2.The Moon orbits Earth in ____ days

  3. This is called a synchronous orbit 

       ( ____ ratio) 

   a. Rotation period = orbital period

  *b. Same ____ toward ______
   c. Became _______ ______ long ago

D. Magnetic Field

1. Low density - no heavy iron core

2. ___ magnetic field

    a. Slow _______
    b. Absence of a ______ _____ core

IV. Surface Features of the Moon
 A. The Lunar Terrain

  1. 14 dark areas, _____, created from lava 

  2. White, elevated areas called ________
  3. Almost all big craters formed eons ago
    a.  __________ impacts

    b. Best viewed near the ____________
    c. More craters in highlands than maria
  4. Highlands very old (4 bill. yrs.) and 
      low density (aluminum)

  5. Maria younger (3.5 bill.) higher density
6. Moon formed ____ billion yrs. ago

  a. Heavy meteor bombardment 

      (4.6-3.9  billion yrs. ago)

  b. Crust solidified into highlands, but lava

      from new impacts filled basins - ____
  c. Lava flowed toward Earth – near side

7. The Far Side of the Moon

  a. No major ______
  b. First seen in 1968 by Apollo __

 B. Surface Feature Names

  a. Seas – Latin names of things 

      associated w/ the Moon     Ex/ 

  b. Mountain ranges were named after

       Earth mountain ranges    Ex/ 

  c. Craters are named after _________ Ex/
 C. Craters & Lunar Dust

  1. Moon- no protection from meteoroids

   a. ______ ______ – material blown out 

      around a crater

   b. _____________ (meteoroids up 

      to 1 gram) steadily rain down

   c. _______ craters are rarely created
   d. Small craters form continuously!

   Size of Crater
Frequency
       1 cm
          1 per minute

        1 m
          1 per month

       10 km               10 million years
  2. Most craters on the Moon are b.y.o. – 
      date back to the “Early Bombardment”
  3. Astronomers use _______ ______ to 
      estimate ages.   Ex/ ______ vs. ______
  4. Lunar dust

   a._______:Fine dust made by meteoroids
   b.__ m deep in maria /__ m in highlands

   c. Leads to really _____ erosion  

    i. Dust covers/erodes craters

    ii. Footprints last _______ of yrs.
  5. Lunar Ice

   a. Lunar rocks -no ______ or ________
   b. Lunar Prospector (1998)

    i. Water ____ found at both ______
    ii. On _______ floors, under surface

    iii. Permanent shade       *Crash..

    iv. LCROSS – 2009 impact
  6. No Current Lunar _________
   a. Ended after maria formed

   b. Lunar ______ - lava tunnels   Ex/ 
V. Origin of the Moon
 A. ______ theory:  Earth/Moon formed at 
      same time.  Flaw: Not the same ______
 B. ______ theory:  Earth captured rogue
      moon.    Flaw: Moon’s ______ 
 C. ________ : Rapidly _______, molten 
      Earth ejects material.  Flaw: ____ rate 
 D. Impact Theory: 

  1. _____-sized object, “_____”, hit  
      young Earth with a glancing blow

  2. Ejected _______ material coalesces 

      over time into the Moon

  3. Dent in Earth may have become

      _______ ______ basin

VI. The Space Race
A. History Quiz  - What/who was…

 1. …the first satellite? ________
 2. …the first person in space? ______
 3. …the first American in space? ______

 4. …first American to orbit Earth? 


 5. …First woman in space? ___________

 6. … 1st American woman in space? ____
 7. …teacher killed in 

          Challenger explosion ’86? _______
 8. …performed the first space walk? ____
 B. Mercury Program (early 60’s)

  1. America’s first astronauts – Mercury _

  2. Mercury capsule seated __ astronaut

 C. Gemini Program (mid 60’s)
  1. Conducted the first __________ (usa)
  2. First _________ of spacecraft in orbit




Name __________

D. Apollo Program (late 60’s / early 70’s)

  1. Used the most powerful 

                rocket ever made: __________

  2. Apollo 1 - _______ on the Launchpad

  3. Apollo 8 –first men to _____ the Moon

  4. Apollo 11 – Landed on the Moon!  

    a. July 20th, _____

    b. Neil __________, ______ Aldrin
  5. Apollo 13 – Failed to _____ on Moon

  6. Apollo 17–Last to Moon (Gene _____)
 


 










EXAMPLE PROBLEM 

During the Apollo missions to the Moon, the Command Module would orbit the Moon while the Lunar Module landed on the surface.  At a typical altitude of 40 km, what was the velocity of the Command Module as it orbited the Moon?   

rMoon  = 1738 km      Mmoon = 7.4 x 1022 kg 

             G = 6.67 x 10-11
