CHAPTER IV.   

                                 GRAVITY

· four fundamental forces: gravitational, electromagnetic, weak and strong…..

· the most well-known: gravity

· the one that cannot be included in a common description with the other three: gravity

· gravity is responsible for: free fall, motion of planets, structure of the Universe, weight of bodies etc….

· we do understand gravity by describing how it affects the motion of objects
· we cannot answer questions: what is gravity?
                                         why does gravity exist?

A short history: the concept of Gravity 

· in Greek philosophy the concept of gravity does not exist( objects were seeking their natural place (up and down absolute directions)

· the first problem( after realizing that Earth is spherical (up and down becomes relative)

· second problem( heavenly motion needed further explanation

            -16th Century: Nicholas Copernicus, Earth is       

              not the center of the Universe (Earth orbits 

              the Sun and Moon orbits the Earth)

        -17th Century: Johannes Kepler, suggest that 

          planets move because of an interaction 

          between them and the Sun.

                 the famous laws of Kepler:
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- Isaac Newton: the same force is responsible for 

    the movement of heavenly objects than the one  

    which causes free fall on the surface of Earth.                  

            -thought experiment: launching an apple

                if speed is big enough the projectile 

                motion(orbital motion around the 

                Earth 

             -gravitational force provides the centripetal

             force needed for the circular motion of 

             heavenly objects  

             -motion of the Moon around Earth

              Moon’s acceleration 3600 times 

                smaller than g on the Earth

               (gravitational acceleration must depend 

               on the distance from the Earth)

            -gravitational attraction gets diluted by 

              distance (like painting with a paint gun)

              the inverse-square relationship

            -gravitational force must depend linearly on 

             the mass of the object it acts ( free fall 

             with the same acceleration for all objects

         -gravitational force must depend 

         symmetrically on the mass of both objects( 

         third law of Newton

The law of Universal gravitation:

any two objects have a force of attraction between them 

The gravitational force:              

       

The value of G

18th Century: Henry Cavendish:
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Taking ME=5.98 x1024 kg

            RE=6370 km

We get g=9.8 m/s2
Home-work assignments:

98/1-6; 98/9-11; 98/ 15-19;  99/27-31;

101/1-8;

-planets move on ellipses


 -planets do not move with constant speed (speed up as   the trajectory is closer to the Sun)


-the rotational period around the Sun depends on the distance between  them and Sun: T2~R3








is inversely proportional to the square of the distance


is directly proportional to each mass





                                 � EMBED Equation.3  ���





G=0.000000000067 N m2 / kg2
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