S90 U5 Topic 2   Stronger Eyes and Better Numbers   (p. 366 – 372)

Human knowledge of space leaps ahead with the development of telescopes and mathematical models!

	Telescopes that use light


Telescopes magnify and increase the resolving power (amount of detail you can see) of objects.
Galileo improved the 1st telescope (invented by Hans Lippershey) so that it could be used to view space.  His simple but amazing telescope magnified objects by using two lenses: the objective lens (closest to the object you are looking at) and the ocular lens (closest to your eye). 

Now we have 3 kinds of telescopes (p. 370):  

1)  refracting telescopes:  have a ______ for the objective.  Called a refracting telescope because the lens bends (REFRACTS) the incoming light.
2)  reflecting telescopes:  (most common and can be very large), have a ____________ for the objective.   Remember: mirrors REFLECT.
3)  combination telescopes:  have a ________ at the front and an objective ___________ at the back.  (combine reflecting mirrors and refracting lenses).
(  Draw and label Fig. 5.14 p. 370.  Incoming light from the object you are viewing comes in 
     from the left.  

	Mathematics: Kepler figures out that planets orbits are elliptical (NOT circular).


Remember the story so far (p.364):  

• 1st we had Aristotle’s  geocentric or Earth-centered model of the universe with circular orbits. 

•  Ptolemy added “epicycles” (the sun and planets moved in smaller circular paths 
as they 
   revolved in larger circles around the Earth).  

•  then Copernicus proposed the  heliocentric or Sun-centered model, with a rotating Earth!

But there were still observations that the sun-centered model couldn’t explain.  Kepler figured out these problems mathematically:  the sun is in the center, but the orbits are elliptical not circular.

	How do planets stay in stable orbits around the sun? NEWTON’S LAW OF UNIVERSAL GRAVITATION!


Newton’s Law of Universal Gravitation:  There is a gravitational force between all objects that pulls them together.  Planets would just fly off through space in a straight line if no force acted on them.  The sun’s gravity pulls them towards the sun, and they go into an elliptical orbit – a balance between moving straight and the sun’s gravity pulling them in.

Draw and label Fig. 5.16 pg. 372.

Assignment: 

(  Wrap Up p. 375 #1. 
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