Name ___________________________________ Hour__________ Score _____________ 

Astronomy Packet
St. 1. Obj. 1 E. Investigate and report how science has changed the accepted ideas regarding the nature of the universe throughout history. 

Astronomy: ___________________________________________________________________________ 
_______________________________________________________________________________________
Astrology: _____________________________________________________________________________

The first things that the study of the stars was used for: __________________________________ 

____________________________________________________________________________________________
History of Astronomy Timeline  
	ANCIENT ASTRONOMY

	WHEN
	WHO
	ACCOMPLISHMENTS 

	6000 years ago
	
	

	
	
	

	
	
	

	3000 ya
	
	

	2000 ya
	
	

	1000 ya
	
	

	GREEK ASTRONOMY

	611-546 B.C.
	
	

	582-500 B.C.
	
	

	384-322 B.C.
	
	

	310-230 B.C.
	
	

	276-195 B.C.
	
	

	127-151 A.D.
	
	

	RENISSANCE ASTRONOMY

	1473-1543
	
	

	1571-1630
	
	

	1564-1642
	
	

	1642-1727
	
	

	1738-1822
	
	

	MODERN ASTRONOMY

	1879-1955
	
	

	1889-1953
	
	

	1894-1966
	
	


St 1 Obj 1 F:  Provide an example of how technology has helped scientists investigate the universe.
Technology used to study the Universe

1. Observation: _______________________________________________________________________

2. Laws of Physics: ____________________________________________________________________ ____________________________________________________________________________________
Universal Gravitational Equation: ___________________________________________________
3. Technology: _______________________________________________________________________ ___________________________________________________________________________________
4. The Nature of the Universe throughout Time
1. Geocentric Model: ________________________________________________________ ___________________________________________________________________________________________

	Draw a picture of the Geocentric Model of the solar system

	


2. Heliocentric Model: _______________________________________________________________________ ___________________________________________________________________________________________
	Draw a picture of the Heliocentric Model of the solar system

	


3. Island Universe Hypothesis: ________________________________________________________________ ___________________________________________________________________________________________ ___________________________________________________________________________________________

4. Nebulae Hypothesis: _______________________________________________________________________ ___________________________________________________________________________________________

5. Steady State Theory: _______________________________________________________________________ ___________________________________________________________________________________________ 

6. Expanding Universe Theory: ________________________________________________________________ ___________________________________________________________________________________________

St 1 Obj 1 B.  Describe the big bang theory and the evidence that supports this theory.
Big Bang Theory: _________________________________________________________________________ __________________________________________________________________________________________________________________________________________________________________________________Evidence for the Big Bang Theory
1. ___________________________________________________________________________________________ ___________________________________________________________________________________________ ___________________________________________________________________________________________

2. ___________________________________________________________________________________________ ___________________________________________________________________________________________

3. ___________________________________________________________________________________________ ___________________________________________________________________________________________

4. ___________________________________________________________________________________________ ___________________________________________________________________________________________The Future of the Universe??
1. The Big Rip Theory: _______________________________________________________________________ ___________________________________________________________________________________________

2. The Big Crunch Theory: ____________________________________________________________________ ___________________________________________________________________________________________Electromagnetic Spectrum of Light
Describe the behavior of light: __________________________________________________________________ _____________________________________________    1.____________________________________________

2. ____________________________________________    All waves 1. ________________________________[image: image2.jpg]Periodic Table of the Elements
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2. ________________________________
Medium is _____________________________________________________________________________________
Sound can _____________________________________________________________________________________
Light can _____________________________________________________________________________________

______________________________________________________________________________________________ 
Wavelength:______________________________________________________________________________________

Frequency:  ______________________________________________________________________________________

Describe the relationship between frequency and wavelength. __________________________________________________________________________________________________
Which has more energy, a short wavelength or a long wavelength? ____________________________

Which wavelength of light is the longest? __________________ shortest? ____________________

Which type of light has the lowest frequency? _______________ highest frequency? _______________

Spectrograph: ________________________________________________________________________________ ______________________________________________________________________________________________
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Spectroscopy can tell scientists: __________________________________________________________________ __________________________________________________________________________________________________
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White light contains ________________________ & can be separated using a _____________
Light’s Color Affects the ___________________ it Has  (Which has the most & least energy?)
Red

Orange
Yellow
Green

Blue

Indigo 
Violet
Hubble’s Red Shift Evidence
The Doppler Effect: _______________________________________________________________________________ __________________________________________________________________________________________________

Red Shift:  ______________________________________________________________________________________
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Blue Shift: _____________________________________________________________________
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The Doppler Effect for a Moving Sound Source



 

Doppler Effect for Sound:

   Use a computer or watch your teacher use a computer to show the Doppler effect.

These websites show what happens to a moving car:

http://www.colorado.edu/physics/2000/applets/doppler2.html
http://www.colorado.edu/physics/2000/applets/doppler.html
In your own words, why does the pitch of a moving car change as it goes by you?

[image: image6.png]§ Light leaving a distant body such as planet, star or galaxy, appears more red
on earth thru a telescope than when the light was emitted from its source.

§ Because of the Doppler effect, light waves are “stretched” or “compressed”
depending whether the distant object is receding o approaching earth

§ Hence, approaching distant bodies appear more biue and receding objects
appear more red
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Doppler Effect for Light:

Describe what happened to Edwin Hubble that helped him realize the universe is expanding.
[image: image8.jpg]




Formation of the Elements

Light Elements: __________________________________________________________________________________

Examples: ____________________________________________________________________

Heavier Elements: ________________________________________________________________________________

Examples: ____________________________________________________________________

Heaviest Elements: _______________________________________________________________________________


Examples: ____________________________________________________________________

The most abundant elements in the universe are ____________________ and ___________________________.

Fusion: __________________________________________________________________________________________
Fission: __________________________________________________________________________________________

Every element ___________________________________________________________________________________
If the spectra has lines moved _____________________________________________________________________
_________________________________________________________________________________________________
Elements and their Light Spectra

With your partner or group, choose one of the elements we talked about in class.  

Using The Book of Elements read about the element and answer the following questions. 

1. The element is ______________________ the abbreviation is __________

2. How was the element formed? (Big Bang, Fusion, Supernova) ________________________________

3. How many protons and electrons does the element have? (What is the atomic number) ______

4. What is the elements atomic mass? ___________

5. What is the density of the element? ______________

6. What is the element used for? ______________________________________________________________

7. What are 3 interesting facts about the element? 

a. ______________________________________________________________________

b. ______________________________________________________________________

c. ________________________________________________________________________

8. Color in the spectral signature of the element below.

	

	


Now choose any other 3 elements you want. Using The Book of Elements read about the element and answer the following questions. 

9. The element is __________________________ the abbreviation is ________

10. How was the element formed? ________________________________

11. What is the atomic number of the element? ______________

12. What is the elements atomic weight? ___________

13. What is the density of the element? ______________

14. What is the element used for? ______________________________________________________________

15. What are 3 interesting facts about the element? 

a. ________________________________________________________________________

b. ________________________________________________________________________

c. ________________________________________________________________________

16. Color in the spectral signature of the element below.

	

	


17. The element is __________________________ the abbreviation is ________

18. How was the element formed? ________________________________

19. What is the atomic number of the element? ______________

20. What is the elements atomic weight? ___________

21. What is the density of the element? ______________

22. What is the element used for? ______________________________________________________________

23. What are 3 interesting facts about the element? 

a. ________________________________________________________________________

b. ________________________________________________________________________

c. ________________________________________________________________________

24. Color in the spectral signature of the element below

	

	


25. The element is __________________________ the abbreviation is ________

26. How was the element formed? ________________________________

27. What is the atomic number of the element? ______________

28. What is the elements atomic weight? ___________

29. What is the density of the element? ______________

30. What is the element used for? ______________________________________________________________

31. What are 3 interesting facts about the element? 

a. ________________________________________________________________________

b. ________________________________________________________________________

c. ________________________________________________________________________

Color in the spectral signature of the element below

	

	


Starlight
 
Purpose: The spectrum of light is commonly observed in a rainbow.  Prisms and diffraction gratings can also divide light into its colors.  Light given off by a star is analyzed by astronomers and provides a great deal of information.  In this lab you will observe the spectra of some elements and learn about red shift, a way that light can show what direction an object is moving.  The lines on the spectrum of an object moving away from Earth are shifted toward the red end of the spectrum.  
Materials: spectroscopes, light sources, colored pencils

Procedure: 1.  Make sure you can see the spectrum through your spectroscope or diffractions grating.
2.  Focus your scope on the light sources provided, draw the lines you see on the spectrum on your paper.

red 
      orange          yellow          green
      blue 
     violet 



	


Prediction: Which element will have the most lines in its spectrum? _____________________________
Data: Write the elements name to the right of the spectra:

red 
      orange          yellow          green
      blue 
     violet 

name:

	


red 
      orange          yellow           green
       blue 
     violet 

name:

	


red 
      orange         yellow           green
      blue 
     violet 

name:

	


red 
      orange          yellow          green
      blue 
     violet 

name:

	


red 
     orange          yellow          green
      blue 
     violet 

name:

	


red 
     orange          yellow          green
      blue 
     violet 

name:

	


Analysis:1.  Which element had the most lines in its spectrum?


The fewest?

2.  What two things does the spectrum tell about a star?


3.  When do elements give off colors?

4.  Red shift occurs when the colors are shifted to the red end of the spectrum.  It indicates that an object is moving away from the observer.   Choose one of the spectra that you saw and redraw it and then draw it again showing a red shift:
What element did you use? _________________________

Original observation:

red 
      orange           yellow            green
        blue 
        violet 

	


RED Shift Observation

red 
      orange           yellow            green
        blue 
        violet 

	


BLUE
Shift Observation

red 
      orange           yellow            green
        blue 
        violet 

	


Choose another spectra that you saw.     What element did you use? _________________________

Original observation:

red 
      orange           yellow            green
        blue 
        violet 

	


RED Shift Observation

red 
      orange           yellow            green
        blue 
        violet 

	


BLUE
Shift Observation

red 
      orange           yellow            green
        blue 
        violet 

	


Conclusion:

Life Cycle of a Star

	1.



	2.



	3.


	3.

	4.


	4.

	5.


	5.

	6.


	6.


	6.


Binary System: ___________________________________________________________________________________
St. 1 Obj 1 A. Identify the scientific evidence for the age of the solar system (4.6 billion years) including Earth.

St. 1 Obj 1 C. Describe the nebular theory of solar system formation and the evidence support it.

Watch: Stephen Hawking - Formation of the Solar System: https://www.youtube.com/watch?v=Uhy1fucSRQI
Formation of Our Solar System
Solar Nebula: ____________________________________________________________________________________
1. ___________________________________________________________________________________________
2. ___________________________________________________________________________________________
3. ___________________________________________________________________________________________
4. ___________________________________________________________________________________________ 
___________________________________________________________________________________________
5. ___________________________________________________________________________________________
6. ___________________________________________________________________________________________
Our Solar System includes: ________________________________________________________________________
Watch: How Stars are formed and born https://www.youtube.com/watch?v=80eMTnnLjhs
Describe in your own words, what steps need to happen in order to form a star.

Dating Techniques

Age of our Solar System: ___________________________________
Age of Earth: ________________________________ Age of the Universe: ________________________________
Radioactive Decay: _______________________________________________________________________ __________________________________________________________________________________________
Radiometric Dating: ________________________________________________________________________ __________________________________________________________________________________________
Half-Life: ____________________________________________________________________________
Evidence for the age of the Earth: __________________________________________________________ __________________________________________________________________________________________

Astronomical Unit: _______________________________________________________________________________
Parsec: _________________________________________________________________________________________
Speed of Light: ___________________________________________________________________________________
Light Year: _______________________________________________________________________________________

Closest Star: _____________________________________________________________________________________
Timeline since the Big Bang

13.7 billion years ago: _________________________________________________________________________

13.3 billion years ago: _________________________________________________________________________

13.3 billion years ago: _________________________________________________________________________
Other Phenomenon
Comet: ___________________________________________________________________________________

Nucleus: _____________________________________________________________________________
 

Tail: _____________________________________________________________________________

Asteroids: _________________________________________________________________________________
Asteroid Belt: ________________________________________________________________________
Meteors: __________________________________________________________________________________ 

Meteorites: __________________________________________________________________________
Planets  St.1 Obj. 2 A. Relate the composition of objects in the solar system to their distance from the Sun.
Mercury

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Venus

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Earth

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________ 
Size compared to Earth:_____________________________
          Gravity:__________________________
Mars

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Jupiter
Roman God: _________________________  Where it is ________ Distance from the Sun __________
Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Saturn

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Uranus

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Neptune

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Pluto

Roman God: _________________________  Where it is ________ Distance from the Sun __________

Atmosphere: _________________________ Temperature _________________ Moons ___________

Length of day: _________________ Length of Year ___________________

Other Characteristics: ______________________________________________________________________

Size compared to Earth:_____________________________
          Gravity:__________________________

Why are the biggest planets farther from the sun?

Dwarf Planet: ____________________________________________________________________________

Planet: __________________________ Named for ____________________________________________

Moons ______________ Position _____________________________
Planet: __________________________ Named for ____________________________________________

Moons ______________ Position _____________________________
Planet: __________________________ Named for ____________________________________________

Moons ______________ Position _____________________________
St. 1. Obj 2. B. Compare the size and scale of objects within the solar system?

Using the notes we just took:  Write down which planet has the smallest mass and which planet has the largest mass:
Watch the following you tube video, Star Size Comparison HD https://www.youtube.com/watch?v=HEheh1BH34Q    Name the objects from smallest to biggest in our universe:

The Moon

The Moon: ___________________________________________________________________ ____________________________________________________________________________


Tidal Lock: ____________________________________________________________ 

__________________________________________________________________


Tides: _______________________________________________________________________________ 

____________________________________________________________________________________

Eclipse: ___________________________________________________________________________________

Solar:
________________________________________
Lunar: _____________________________________ ______________________________________________

_____________________________________ ______________________________________________

_____________________________________
St 1 Obj 2 B. Compare the size of our solar system to the Milky Way Galaxy
Define with a partner, what is a ratio? _____________________________________________________________
Give an example of a ratio: (be prepared to share with the class)
Now read the article to figure out the ratio of the solar system to the galaxy

Size of Solar System vs. Size of Our Galaxy

written by: RC Davison • edited by: George Adcock • updated: 11/1/2011

Size is relative. How big is big? Well, if you have to travel from New York to Hong Kong that’s a pretty long trip, but it pales in comparison if you had to travel across the Solar System. The Solar System is big, but compared to size of the Milky Way—it’s not even a drop in the bucket!

How Big Is The Solar System? To compare the size of the Solar System to the size of our galaxy, the Milky Way, one needs to define the boundaries of the Solar System. Does it extend to the outer-most planet? For the sake of discussion I will use the size of the Oort Cloud (3.2 ly), which NASA terms the end of the Sun’s physical and gravitational influence for the size of the Solar System.

How Big Is Our Milky Way Galaxy? - Now we need to get a number for the size of our island universe—the Milky Way. We didn’t really start to get a feel for how big the cosmos was until the 1920’s when Hubble’s research revealed that the nebula we thought were inside our “island universe” were actually galaxies of stars outside of our galaxy. Our universe expanded tremendously with that discovery. The generally agreed upon number for the diameter of our galaxy is 100,000 ly. There is some uncertainty because we can’t get a clear view of the galaxy from end to end due to interfering gas and dust.
How Does The Solar System Compare To Our Galaxy? Well, from the preceding you can see that the Solar System is minuscule compared to the Milky Way. To put it in numbers: 
· The Solar System is .0032% the size of the Milky Way.  

· Traveling at the speed of light you could cross the solar system from edge to edge (3.2 ly) in 3.2 years. 
· It would take 100,000 years to cross the Milky Way at the speed of light. 


References http://solarsystem.nasa.gov/planets/profile.cfm?Object=KBOs http://interstellar.jpl.nasa.gov/interstellar/probe/interaction/heliosphere.html http://www.nasa.gov/worldbook/galaxy_worldbook.html http://www.haydenplanetarium.org/universe/duguide/app_light_travel_time_dista.php http://www.space.com/scienceastronomy/mystery_monday_040524.html    
How many light years long is the solar system?

How many light years long is the galaxy?

What if the size of the solar system compared to the galaxy? (use a ratio to solve this)

If you had $100,000 how much would .0032% of it be?

If something is 100,000 years old, how much time would .0032% of it be?

Discovery 100 Greatest Discoveries 1of9 Astronomy DivX AC3 720P
https://www.youtube.com/watch?v=9NOZoIoKi0E
1. What nations recorded the movements of stars in the sky?
2. How did the Babylonians record star movement?

3. What did Nicolas Copernicus discover?

4. In 1571, what did Keplar discover?

5. What did Galileo build in 1609?  What did he discover with his invention?

6. What did Halley discover in 1695? How did he do it?
7. What did Hershel discover in the 18th century?

8. What does Newton’s Theory say?

9. What does Einstein’s Theory of General Relativity say?

10. What does it mean if light from the star is shifted toward the blue end of the spectrum?

11. What does it mean if light from the start is shifted toward the red end of the spectrum?

12. If a star is more further red on the spectrum, what does the mean about the stars speed?

13. In 1924, Edwin Hubble studied white nebula (galaxies), what did he discover about their spectrum?
14. What did Jansky learn about the radio signal that seemed to follow the sun?

15. What did astronomers say that Jansky’s signal discovered?

16. Jansky therefore discovered a new way to look at astronomy, through what?

17. What were Arnold Pensly and Robert Wilson trying to discover with the 20ft microwave antenna?
18. When the radio static was measured outside of the atmosphere, what did they find? What did they thought the problem was?

19. When Pensly and Wilson started their research what were the two competing theories for the formation of the universe?

20. What did Pensly & Wilson’s discovery agree with and what evidence supported that?

21. How old, far away and powerful are gamma ray bursts?  (give an example of the first gamma ray burst detected)
22. Explain how they are able to tell if a star has planets orbiting.

23. The big bang caused the universe to explode outward and expand, what should be working against this expansion and cause the universe to slow down the first original acceleration?  What have scientist discovered though?

24. What force won out over gravity and causes our universe to expand? Why do they call it that?  

The Elements: Forged in Stars   https://www.youtube.com/watch?v=uKqvjEE0wFg
1. What elements are our sun making (in percentages too)?

2. When two hydrogen atoms come together, what does it make as an outcome? (Name the atoms and the energy?)

3. What do three helium atoms combine to make?

4. What do four helium atoms combine to make?

5. What is the last element made in the life of a star?

6. When a star explodes outward it is called what?   How bright is this explosion?

7. What kinds of elements are made in this explosion?

Stephen Hawking - Formation of the Solar System
https://www.youtube.com/watch?v=Uhy1fucSRQI
Finding Earth-Like Planets

http://www.pbs.org/wgbh/nova/space/finding-earth-planets.html
Origins of the Solar System

(this is a good one cause it has the data of meteorite)

http://www.pbs.org/wgbh/nova/space/origins-solar-system.html
PBS Space Documentary - Origin: Back To The Beginning

BIRTH OF THE UNIVERSE # part 1 of 4
https://www.youtube.com/watch?v=PV0ACIykxQI
Image: http://www.spitzer.caltech.edu/images/1928-ssc2008-10b1-The-Milky-Way-Galaxy-Annotated- 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