
Daily motion of stars

Deductions:
1) Earth spins
2) Spherical shape
3) Moon reflects

Sun’s light
4) A coordinate 

system for the sky



Eratosthene: size of the Earth



Greek philosophers:
constellations & star brightness



Ptolomy’s
geocentric model



Planets: cosmic wanderers



Ptolomy’s geocentric model: 
Planets retrograde motion



Copernicus’ revolution

Heliocentric model



Planet’s retrograde motion



Sidereal vs synodic periods



Relative distances
Distance of Mars from the sun (sun-Earth distance = 1 AU)

Distances of Planets from Sun in Earth Radii, (and Astronomical Units)

Ptolemy Copernicus Modern

Mercury 100 430 (.4 AU) 9,600 (.4 AU) 

Venus 600 820 (.75 AU) 17,000 (.72 AU) 

Earth 1,200 1,100 (1 AU) 23,500 (1 AU) 

Mars 5,000 1,700 (1.5 AU) 35,700 (1.5 AU) 

Jupiter 11,500 6,000 (5.5 AU) 122,000 (5.2 AU) 

Saturn 17,000 10,500 (9.5 AU) 224,000 (9.5 AU) 

Stars 20,000 too far to measure 6,300,000,000 to nearest star



Brahe’s observations



Kepler’s 3 laws

Brahe’s observations

1) planets’ orbits are eccentric
2) A planet sweeps out an equal

area per equal time interval
3) Period square is proportional

to the semi major axis cube



Kepler’s 3 laws

Comparison of orbits
P2 = Ka3

Shape of orbit

Rate of change



Order within the solar system



Venus: a close planet to the Sun



Galileo’s proof of heliocentric model

Phases of venus



Galileo: inertia & acceleration
Acceleration = rate of 
change of speed.



Galileo’s contributions

Lunar craters, moons of 
Jupiter, & sunspots



Controversy: religion vs science

Giordano Bruno

Holy inquisition



Scientific method


