
Kepler  developed, using  Tycho Brahe's  observations, the 
first  kinematic  description of orbits, Newton will develop 
a dynamic description that involves the underlying influence 
(gravity)

Planets orbit around the Sun, stars can orbit around each other  
(called binary stars). Both follow the same laws.



Notice that Kepler’s 2nd law also states that objects 
move the fastest when closest to the Sun 



Kepler’s 3rd law is the “yardstick” law, you know the  
distance of an object from the Sun if you know its orbital  
period



Newton will add mass to the 3rd law, so that if you know 
an objects distance and period, you can calculate its mass





1) developed the concept of motion in terms of  velocity  (speed and 
direction) through the use of inclined planes 

2) developed the idea of force, as a cause for motion 
3) determined that the natural state of an object is rest or uniform 

motion, i.e. objects always have a velocity, sometimes that velocity 
has a magnitude of zero = rest 

4) objects resist change in motion, which is called inertia. 

Galileo used incline planes to develop his laws of motion





The fact that the same force that makes an apple fall 
off a tree is the same force that makes the planets and stars 
move is called the insight of Newton’s apple









Although conceived of as distinct phenomena until the 19th 
century,  electricity  and  magnetism  are now known to be 
components of the unified theory of electromagnetism. 

The objects effected by electric and magnetic forces are charged 
particles (positive and negative) and magnetic poles (north and 
south). 







The strong and weak force only occur inside the nucleus of 
atoms. The strong force binds quarks into protons, neutrons and 
mesons, and holds the nucleus of the atom together despite the 
repulsive electromagnetic force between protons. The weak force 
controls the radioactive decay of atomic nuclei and the 
reactions between leptons (electrons and neutrinos).




