S90  Topic 1 “For Our Eyes Only”
	FRAMES OF REFERENCE


1)  What is a “frame of reference?”   A set of coordinates or a reference system that can be used to describe the position of an object
· Examples

· Where is your house?                25 Gleneagles Dr.
· Where do you sit in class?        2nd desk, 3rd row
· Where is Calgary, AB?               51°02′42″N   114°03′26 
                                        
	WHAT OUR ANCESTORS SAW


1)  The stars make unchanging patterns called constellations.  (Big Dipper (Ursa Major), The Hunter (Orion), etc.  Many ancient cultures made stories about the constellations and other celestial bodies.

2) Why does a star rise and set 4 minutes earlier than the previous day?  Why do the constellations move in the night sky? Because the earth is revolving around the sun it is no longer in the same spot as the night before, so the angle of view from where we stand on earth changes each day.  This is why each month has its own set of stars in the night sky.
3) When we look at the stars what is our frame of reference?   The horizon (Earth) and the north star (heavens).
4) Why does the sun rise in the east?     Because Earth spins -- toward the east.

5) Why do the stars rotate in the sky at night?  Because the Earth is rotating (the stars are not rotating!).

	SKY COORDINATES: Our frame of reference


1) So how do we describe accurately where a celestial body is in the sky if that place is always changing?  We describe the position of a star/planet in the sky is described using altitude-azimuth coordinates
Altitude:
angle above the horizon  (i.e.  “40o above the horizon” or “at an altitude of 40o”)

Azimuth: 
angle clockwise from North to the direction we must face to see the star (i.e.  180o or “at an azimuth of 180oS)

Learning checks: 
( 1) A celestial object that is located 10o above the horizon in the northeast part of the sky has  
         an: 

A.  azimuth of 45o and an altitude of 10o
B.  azimuth of 10o and an altitude of 45o
C.  azimuth of 315o and an altitude of 10o 
D.  azimuth of 10o and an altitude of 315o

(  2) Do the 3 practice problems on pg. 359.
(  3) Do Alt-Azimuth Coordinates Practice Sheet (BLM 5-3).  Draw and label  “altitude” and 
         “azimuth” on the appropriate line for each star.  

( 4) Make your own astrolabe/compass device.  Measure the altitude and azimuth for Part A on the back of the practice sheet.  Part B is BONUS MARKS! 
	SOLAR SYSTEM MODELS
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1) Geocentric or Earth-centered model: 
Based on Aristotle’s ideas in 400 BC.  He believed that 
the Earth was the centre of the universe.  
This theory was believed until 1500 AD!

• sun, moon, planets, and stars all rotate around the Earth

• the geocentric model held for almost 2000 years 


Ptolemy used the idea of epicycles (pg. 364) (the idea that planets move in mini circles while they orbit the Earth) to explain why the planets sometimes changed their direction of rotation in the sky. 


2) Currently accepted theory:  Heliocentric model  or Sun-centered model
•  1500’s Nicholas Copernicus created a model that has the sun at the centre of the universe

• all the planets orbit the sun and the stars are external to our solar system

•  When Galileo designed a telescope that could look into space he found that Jupiter had 4 moons around it.  This helped disprove the geocentric model that said all bodies in the solar system revolve around the Earth.

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

4) How do planets stay in stable orbits around the sun?  NEWTON’S LAW OF UNIVERSAL GRAVITATION which says “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.

(  Do Topic 1 Review  #1-6 on page 365. 
( Do the Science Focus on-line quizzes for Topic 1. 
(  Do checklist questions for Topic 1
 

