Chapter  6    Planetary Mechanics

6.1
Introduction


0.
Get lecture notes of this


1.
terrestrial-> on earth,  celestial -> in heaven


2.
Copernicus-Kepler-Galileo-Newton


3.
can draw incorrect conclusions if work with in a particular frame of reference


4.
ancients - stars fixed, 5 things moved - Mer, Ven, Mars, Jup, Sat - astrology born



sun moved from E -> W in approximately 24 hours


5.
Transparency HP2- Retrograde Motion - (if time)

6.2
Earlier Theories of the Universe (209)


1.
Thales 582-497 BC Greek philosopher  Geocentric


2.
Pythagoris 640-546 BC Greek philosopher


3.
Plato


4.
Ptolemy 127-151 AD


5.
Copernius

6.3
Copernican Concept of the Heavens  211


1.
Polish - time of renaissance


2.
believed the sun was the center


3.
Christian church - Luther 1543 published

6.4
Contributions of Tycho Brahe (1546-1601) and Johann Kepler 212


1.
island - Hveen - accuracy 1/1000 degree - took data for 20 years


2.
1577 comet - elongated orbit


3.
Kepler 1571-1601



a.
#1 - orbits are elliptical  (for all planets about a single body)


b.
#2 - swept out equal areas in equal time (for each object going around another)


c.
#3 - 

 = a constant  (for all planets about a single body)

4.
sidereal - star based day -> 8.61 x 104 sec  -  23 hrs 55 min


5.
solar - _________________________________     + 5 min


6.
pp 216

1
T=?  R given







2
R2 =? T1/T2 given







3
find k for planet,  k of earth


7.
ecp 233

8
calculate Kepler constant for each of the planets



9
find period of asteroid given its radius



10
find period of spy satellite one earth radius above surface of earth



11
find distance of 2nd moon of Mars given information on 1st one

6.5
Sir Isaac Newton 217   


1.
1665 graduated, plague, went north to live in country


2.
#1 said to Newton, 

 then F 
  m M, so F 

3.
#2 said to Newton, it is true if and only if forces always directed toward single point (the sun)

4.
#3 said to Newton


5.
Cavendish found constant of proportionality 
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 with units of: ____________________

5.




6.


7.


8.

6.7
The Law of Universal Gravitation


1.


    



2.




3.




4.
Sample Problem 224
1
find force between two basketballs










2
F=?  when double mass and R is 1/4


5.
pp 225


1
find F between two tankers







2
Fg on woman







3
find F when double mass and triple R







4.
find your Fg on mars







5.
find ag on Jupiter


6.
ecp 234
12
Find force between proton and electron


13
where put planet so that Fnet = 0?


14
Fnet on one object due to 3 others


15
find acceleration on Mars given its radius and mass


c.
Equations that we have: 







Newton
Circular
Gravitational
Constant
Accelerated






2nd Law
Motion
Attraction
Velocity
Motion
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6.8
Newton’s Law of Universal Gravitation Applied in Space 225


1.
Earth, satellites, tides - 228


2.
Sample problem 228


3.
geosynchronous



a.
Newton predicted the period of the moon by:



b.
Newton predicted the mass of the sun by:



c.
We can find the mass of the earth by:



d.
We can find the altitude of a satellite that is always above the same point on equator by:


4.
Sample problem 230

find height for geocentric orbit?











find mass of the earth


5.
pp 231


1
find mass of Jupiter with information of moon Io







2
find period of lunar lander 100 km above moon’s surface







3.
find height above Mars for satellite to be in orbit


6.
ecp 234
16
find acceleration on Saturn - pop cans


17
find acceleration on Venus, Pluto, Moon


18
find velocity of object in orbit around the earth


19
find mass of sun


20
find diameter of wire to hold sun and earth


21
number of stars in solar system


7.
Is there a tenth planet?  232


8.
Creation of Our Solar System  235



-
must discuss - clarify that this is a scientific idea and that we believe ...


9.
Read: Distinguish between weight and weightlessness

1-N weight   -   steel vs wood sphere   -   Force (2-kg, 1-m apart)   -   Pop Cans on Planet   -   Eccentricity

Drawing an Ellipse




Orbit
Escape



Eccentricity
Velocity
Period
Velocity




km/s

km/s


Mercury
0.026
47.8
88.0 days
4.3


Venus

0.007
35.0
225.0 days
10.3


Earth

0.017
29.8
365.26 days
11.2


Mars

0.093
24.2
687.0 days
5.1


Jupiter

0.048
13.1
11.9 years
57.5


Saturn

0.056
9.7
29.5 years
35.4


Uranus

0.047
6.8
84.0 years
21.9


Neptune
0.009
5.4
164.8 years
24.4


Pluto

0.250
4.7
248.0 years
5.3?


Moon

0.055
1.0

2.4
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