CHAPTER  XI

EARTH AS A REFERENCE  SYSTEM 

· geocentric versus heliocentric model 

· geocentric model: (Ptolemy in. A.D. 150)

                      - accepted for 1500 years…..

               - it predicts well positions of the Sun, 

                         Moon, planets and stars

- over time some computational and 

                        observational errors were magnified

· it accorded well with Aristotle's view of the Earth (mankind's central place in the divine scheme of things)

· heliocentric model (Copernicus in 1543 )

· Earth rotates about its axis once every 24 hours while revolving about the Sun once a year

· Moon remains as a satellite of Earth

· predicts well motion of Sun, Moon, planets and stars 

· problem I.: parallax unobserved (different perspectives of the stars in different position of the Earth on its circular orbit around the Sun

· problem II.:  people couldn't explain why they don't feel the Earth's motion!

-  how to decide which theory is the right one ?

· answer: after the works of Galileo on inertial  

systems and classical relativity

( all inertial systems are equivalent, these is why on a moving Earth we should not feel its, motion, unless there is acceleration.

BUT: due to the Earth's rotation we should experience inertial forces!

· a  new possibility to decide whether the Earth is 

    rotating or not!

Noninertial Effects of the Earth's Motion

· convincing demonstration of the Earth's rotation given by the French physicist J.B. L. Foucolt 

· the Foucolt pendulum ( reveals the Earth's   

    rotation about its axis

· explanation of Tides ( why there is two high  

    tides per day ? (inertial forces are needed)
· difference between weight of objects expected at  

    the Equator and the measured one

· existence of the Coriolis force (force acting on objects moving on a rotating platform; tends to deflect the motion contrary to the rotation) 

· depends on the speed of the object, and speed of the rotation

· acts relative to the rotating system

   Examples for the Coriolis force:

· walking from the center of a merry-go-round to its edge

   Examples for the Coriolis force on Earth:

· cyclones on the Earth or other planets

(hurricanes in the Northern Hemisphere tend to rotate counterclockwise, in the Southern Hemisphere clockwise)

· deflection of projectiles (different corrections on the two Hemisphere)

· railroad tracks going North or South more eroded on one side

Is Earth an inertial reference system?

· Earth is not an exactly inertial reference systems

· due to the relatively small values of the inertial accelerations it can be approximated as an inertial reference system!

· in terms of our daily lives, the Earth can be considered as an inertial reference system. 

· any system that moves with a constant speed  relative to the surface of the Earth can be considered in first approximation as an inertial reference system

· a good inertial reference system is the one defined relative to the stars of our galaxy

Home-work assignment:  282/30; 282/33-35; 

282/37-38; 283/40-45; 283/47-51; 283/53-56;

283/59; 284/10-18

