Ch. 2 A Brief History 
          of Astronomy
I. Ancient Astronomy    (Sec 2.1)

  A. Hunting, gathering, farming, ______
  B. Ancient __________

    1. _________ – Heelstone/_________

    2. Big Horn Medicine Wheel 
    3. __________ Mayan temple 

       – Including _______ (for sacrifices) 

    4. ________ __________ (Incans)

  C. Ancient Chinese

    1. "Guest Stars"  (___________)

    2. _________

II. The Geocentric Universe  (2.2)

  A. Celestial motion

    1. Stars – ________ position

    2. Sun, Moon – ________ orbits

    3. 5 known planets, or “Planetas” – 
         ____________

      a. Days of the week

      b. Variable ___________

      c. ____________ Motion:  Apparent 
  backwards motion of planets in the sky

  B. Ancient cosmology

    1. Aristotle  (300's B.C.)

      a. _____________ model

      b. __________

    2. Ptolemy  (A.D. 140)

      a. "The ___________"

      b. Used “_________”  to explain 

          retrograde motion

    3. Aristarchus  (200's B.C.)

      a. _____________ theory

      b. Arguments he faced:

        i. Earth doesn't seem to ________

        ii. No strong _______ as we orbit

       iii. NO ____________ detected
    4. The Dark Ages

      a. _____ astronomers at the forefront
      b. ___________ ancient knowledge

      c. _______________ still used today




      Name_________________
III. Birth of Modern Astronomy  

        (Sec 2.3)
  A. Copernicus  (1500's)

    1. Revived ____________ theory
    2. Explained __________ motion

    3. Kept _________ orbits, though

    4. Books in ______ only 
        - "de Revolutionibus"

    5. Church, scholars didn't approve

  B. Galileo  (1564-1642)

    1. Conducted __________ 

      a. Created ____________

          – Study of distance, speed, etc..

      b. *All objects fall at the ______ rate 

           (w/o _____)  

    2. Embraced ____________   Ex/
      a. _________'s craters / mountains

      b. _________

      c. Sun's __________

    *d. Moons of ________ (not ______ )

      e. Phases of _________  

    3. Book- "The _______ __________” 
    4. Church condemnation

      a. Giordano ______ (1600)

      b. House arrest

IV. Laws of Planetary Motion   

       (Sec 2.4)

  A. Tycho Brahe  (Late 1500's)

    1. Built an ____________ -Uraniborg
    2. Accurate __________ positions  
        (naked-eye)

  B. Johannes Kepler (1571-1630) & 
      his 3 Laws of Planetary Motion
    1. Orbits are __________.   
        Eccentricity > 0

    2. Equal areas, equal times  

      a. Planets must ______ ___ near Sun

      b. “__________” effect  Ex/  
    3. Law of Harmony:

Square of________ ~ Cube of “______”

                 T2 ≅R3
V. Newton    (Sec 2.5)

  A. Sir Isaac Newton  (*1642-1727)    

    1. Discovered Law of ______ in 1665 
    2. Edmund _________ persuaded him 
        to write book

      a. "The __________”
      b. Most influential physics book ever

    3. Basis for Newtonian ___________
    4. Spare time:  Invented __________, 
         reflecting ___________

  B. 3 Laws of Motion

    1. 1st Law - The Law of ________:
      a. An object at rest will stay at rest 
          until acted on by an outside force

        i. Penny/cup;  chalk in bottle demo

        ii. Chicken dinner pic      

      b. An object in motion will continue in motion in a _______ ______ at const. speed  i. Tennis balls  ii. Galileo’s ramps

    2.    2nd Law - Law of _________

                   Fnet = ma
           [Define a Newton  (~ .22 lbs.)]

    3.   3rd Law - Law of _______ / _____________:   Every force has an equal and opposite force.
Ex/ Push chair;  stepping off a boat;  gun recoil;  balloon rocket;  Earth & Moon

VI. Newton's Law of Gravitation  
      (Sec 2.6)

  A. Basic theory

    1. Every object with ______ has 
  gravity   Ex/ ____________ experiment

    2. Always ___________.

    3. Gravity is _______.    Ex/  Gravitational constant, G = 6.67 x 10-11
  B. The Equation:
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    1. More mass, ______ gravity

    2. Greater distance, ______ gravity.  
Obeys the _________ ________ Law 

        Ex/ An object moved twice as far away will experience ______ th as much gravity.

An object moved 3x farther will experience _______th as much gravity.

VII. Orbit (Sec 2.7)
    A. Gravity acts as a _________ force
    B. Bodies may orbit a common 
        __________ of _______.
        Ex/ Binaries;  _______-Charon

    C. Satellites 

      1. ___________ velocity    [image: image2.png]GM
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          (~7.9 km/s, or 18,000 mph)
      2. ______ velocity   [image: image3.png]Vesc =





           (~11.2 km/s, or 25,000 mph)

    D. Microgravity:  
Weightlessness due to “______ ______”

Ex/

EXAMPLE PROBLEMS

1. An Earth-sized planet is 30 AUs from its star.  How would the pull of its star’s gravity on it compare to the pull of the Sun’s gravity on the Earth?
2. If the radius of the Earth were tripled (but still the same mass), you would experience _____ times as much gravity.
3. If the Earth was 5 x more massive, 
   how much more gravity would it have?
4. Calculate the acceleration due to 
    gravity at an altitude of 5,000 km.

5. Calculate the escape speed of the Sun.
    (MS = 2.00x1030kg;   rS = 7.00x108m)
