Essential Question 1:
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How do we know what stars are (are made of)?
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Define RADIATION:
Define wavelength: 

frequency: 


energy:
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Complete the diagram of the Electromagnetic Spectrum. 
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Different wavelength can reveal specialized information about the star.
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SDO first light: sun at different wavelengths, https://www.youtube.com/watch?v=KzKcqRDIuYs



Explain the difference between an Absorption Spectrum and an Emission Spectrum? 
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What does diffraction mean?
Contrast the spectra of various elements that you have observed: Hydrogen, Helium, Nitrogen, Neon.

How is an emission spectrum produced? http://study.com/academy/lesson/the-bohr-model-and-atomic-spectra.html Explain the diagram.
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How is an emission spectrum used to identify what stars are made of?

What elements make up stars?

What elements make of 98% of the universe?
Essential Question 2

How do we know the temperature of stars?
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Define thermal energy.  
Observe the flames of various elements and rank the temperature of the flame.
calcium

sodium

potassium

barium

copper

lithium
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Thermal Energy Lab

Objective: To determine the rate of heat absorption for a blackbody, graybody, and whitebody by analyzing the change in temperature over time.

Hypothesis: Predict which color can will absorb heat the best: _______________

Theory: Infrared radiation is ________________________________
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Thermal energy is measured by the total kinetic energy of the particles in a substance.  Thermal energy is transferred three ways, convection, conduction, and radiation.
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Procedure: Heat the three cans (black, white, and silver) of 100.0ml water using heat lamps located equal distances from them.  Take the temperature every two minutes for a total of 20 minutes. Record and graph the temperature versus time.
	Time (min.)
	Black Temp (C)
	Silver Temp (C)
	White (C)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Results and Discussion:
How do we receive energy from the sun?
Essential Question 3
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How do we know what kinds of reactions fuel stars?

Chemical reactions take place on the outside of atoms with their electron clouds.  Do chemical reactions release enough energy to fuel the Sun?____________________
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Radiation is in two forms, particles and energy.  Electromagnetic waves discussed in Question 1 are the energy form.  Describe each of the three particle forms:

ALPHA:

BETA:

GAMMA:
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Complete the following nuclear reactions.
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Write balanced nuclear reactions for:

uranium positron emission

potassium-39 beta capture

plutonium gamma emission
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Watch the video: The SUN Encyclopedia of Secrets # part 1 of 5 https://www.youtube.com/watch?v=S98L93J8AGQ&safe=active
How were scientists able to conclude that the Sun's core uses a fusion reaction even though we cannot go there to measure it directly?

Essential Question 4:

How do we know how old stars are?
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Life Cycle of Stars Video https://www.youtube.com/watch?v=mzE7VZMT1z8
Age of a star is determined by the emission spectrum and the percentage of heavier elements.  A star begins its life composed of _______________.  Fusion creates ____________ in the core which increases as the star ages.  When helium begins to fuse together, elements like ____________ and ___________ appear in the spectrum.  Heavier and heavier elements will be formed as the core runs out of hydrogen and helium. Stars cannot fuse atoms larger than the element __________.  Toward the end of the life of the star, the fusion reaction no longer produces enough outward force to balance its own _______. Depending on the amount of mass, the star will either become a red giant o supergiant to balance the energy and mass. When the star dies, the fusion cannot produce enough outward and the star collapses into a massive explosion called a _________________.  After the explosion, the path of the star's life depends of its _____________.  It will become either a _____________, ______________, or __________________.
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Hertzsprung-Russell Diagrams illustrate the brightness and the surface temperature of stars.
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Plot the data on the H-R Diagram.
The series of stars lying along a diagonal line are called ___________________________.  The stars that are not along this line are in the final stages of their life cycle.  Those above the line are _____________________ and below the line are ___________________________.

Blue stars burn _______________  degrees and live a life of  _____________ years.
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Yellow stars are __________________ degrees and live a life of ____________________________ . years.  Red stars are ______________ and burn for ___________________.  Red giants and supergiants will burn ________________ years.  White dwarfs will burn for _______________ more years.
Summarize what happens to temperature and brightness as a star dies.
For Extra Credit: Read and write a one paragraph summary of the article on Scientific American, How do scientists determine the ages of stars? http://www.scientificamerican.com/article/how-do-scientists-determi/ OR The Encyclopedia Britannica The Ages of Meteorites and their Components, http://www.britannica.com/EBchecked/topic/378148/meteorite/259017/The-ages-of-meteorites-and-their-components
Where are elements heavier than iron made? ______________________________________________

Radioactive isotopes from our planet, the moon, Mars, and meteorites are used to find the age of materials left from the supernova. The Sun and the planets are _______________________ years old.
[image: image30.png]



[image: image31.jpg]A light source
at rest

The spectrum
of a receding
light source is
redshifted

The spectrum of C
an approaching A2 <
light source is 'WV@W@.

blueshifted





[image: image32.png]


[image: image33.png]aaaaaaaaaaaaaa




Calculate the half-life and determine the number atoms remaining after 4 half-lives.
Essential Question 5
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How do we know how far away stars are and if they are moving?
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.
Define reflection:__________________________________________________________

Use the sketch to explain how specular and diffuse reflection differ.  How does what you see look different as an observer?

Define refraction:_________________________________________________________

Essential Question 6
How do we know where stars (galaxies) came from? (How was the universe formed?)
Watch the following video on youtube.com, The History of the Universe in 10 minutes, https://www.youtube.com/watch?v=-Ip5BAEfZuA 
List the steps from formation (beginning) to present (now) for the universe.
The Big Bang theory. Dark Matter and the Expanding Universe. Origin of the universe. https://www.youtube.com/watch?v=1eePtgqReD4
Based on what evidence was a theory called, "the big bang" developed in the first place?

What was the first evidence discovered that supported the Big Bang?

What evidence do we have that the universe is expanding?

Explain how gravity makes stars and galaxies?

What is dark matter?

What will happen to the universe?
[image: image9] 
Entrance Slip:


Research this question on-line and summarize your findings.  Cite the website that you used (Yahoo or Wiki Answers are not acceptable)

















Watch the following video on youtube.com, Spectroscopy of Stars - Wonders of the Universe: Stardust - BBC Two � HYPERLINK "https://www.youtube.com/watch?v=n_KyYFYNvpI" ��https://www.youtube.com/watch?v=n_KyYFYNvpI� and summarize what the video explains








B. 


C.


D.


C-E





Entrance Slip:


Research this question on-line and summarize your findings.  Cite the website that you used (Yahoo or Wiki Answers are not acceptable)

















Watch the following video on youtube.com, A Brief History of Quantum Mechanics � HYPERLINK "https://www.youtube.com/watch?v=B7pACq_xWyw%20" ��https://www.youtube.com/watch?v=B7pACq_xWyw� 


What kind of spectrum do hot objects emit?


What does the color mean?


What is a blackbody?


How does the energy of the waves change as the wavelength gets shorter?  


What color is a hot object?  Coolest?








Refer the electromagnetic spectrum in Essential Question 1 and find the frequency of red, yellow, and blue stars.   Describe the energy given off by each star and determine the temperature.





Entrance Slip:


According to the findings from questions 1 & 2, what two elements make up the majority of stars?








Use the internet to find the amount of heat energy (may be called enthalpy) released from the burning of hydrogen gas and compare it to the energy released from burning helium.








Watch the following video clip and state in your own words how fission and fusion are different.


Fission vs. Fusion Instant Egghead #5 � HYPERLINK "https://www.youtube.com/watch?v=3rn339v_Q-w&list=PLikqZY62upKsxpM6xcDdV3x7DZpAxnu8D" ��https://www.youtube.com/watch?v=3rn339v_Q-w&list=PLikqZY62upKsxpM6xcDdV3x7DZpAxnu8D�





Conduction: 











Convection:











Radiation:





Entrance Slip:


Research this question on-line and summarize your findings.  Cite the website that you used (Yahoo or Wiki Answers are not acceptable)

















Watch the following video on youtube.com, The Life Cycle of a Star, � HYPERLINK "https://www.youtube.com/watch?v=PM9CQDlQI0A" ��https://www.youtube.com/watch?v=PM9CQDlQI0A�


List the steps from birth to death for a star like the sun (yellow dwarf.)








FISSION is the breaking apart of a _____________ nuclei to make _____ neutrons, energy, and _______ lighter atoms.  Fission requires a nucleus to be bombarded with a _________ at a temperature of one million degrees.  A fission reaction like a 1-mega ton nuclear (atomic) bomb releases energy like ___________________________________________________________________________. Video: Physics: Nuclear fission reaction explained � HYPERLINK "https://www.youtube.com/watch?v=mBdVK4cqiFs" ��https://www.youtube.com/watch?v=mBdVK4cqiFs�





FUSION is the combination of TWO _____________ nuclei to make _________________ and energy. Fusion cannot take place at less than __________________ degrees Celsius.  This amount of heat energy can only be generated on Earth by detonating an atomic bomb first.  A hydrogen bomb equals about _____________ mega ton atomic bombs. Video: Nuclear Fusion: fusion explained with hydrogen atom � HYPERLINK "https://www.youtube.com/watch?v=Cb8NX3HiS4U&safe=active" ��https://www.youtube.com/watch?v=Cb8NX3HiS4U&safe=active�





Entrance Slip:


Watch the following video on youtube.com, Scientific American's How Do We Measure the Distance to Stars? - Instant Egghead #46 � HYPERLINK "https://www.youtube.com/watch?v=vyiauRjJBNQ" ��https://www.youtube.com/watch?v=vyiauRjJBNQ�


Explain how parallax works.





What is a lightyear?


How is the distance to a star calculated?  What math concept is used?


Now watch.... How Big is the Universe video � HYPERLINK "https://www.youtube.com/watch?v=5NU2t5zlxQQ" ��https://www.youtube.com/watch?v=5NU2t5zlxQQ�


Make sure you watch the one that is a guy doing drawings.





How old is the universe?


How big is the universe?


How do time and distance seem to be related?





Entrance Slip:


Take a tour of the universe at youtube.com How big is the Universe? � HYPERLINK "https://www.youtube.com/watch?v=BGxRWCmwSDE" ��https://www.youtube.com/watch?v=BGxRWCmwSDE�








Now watch...The Earliest Stars And Galaxies In The Universe � HYPERLINK "https://www.youtube.com/watch?v=8FPVIV-LzYM" ��https://www.youtube.com/watch?v=8FPVIV-LzYM�


Why is the Hubble telescope better than one located on Earth?


How old is the universe?


Explain how the age of the universe is found. Explain how distance tells time in space.





What Hubble's Law mean? 





Phet Alpha Decay � HYPERLINK "https://phet.colorado.edu/en/simulation/alpha-decay" ��https://phet.colorado.edu/en/simulation/alpha-decay�








The Doppler Effect: What does motion do to waves? https://www.youtube.com/watch?v=h4OnBYrbCjY





Summarize, in your own words how we know that stars and galaxies are moving?





Explain two ways that transverse and longitudinal waves are different and provide an example of each.





Use the sketch to explain how the density of material affects the angle of refraction. What will happen when the light emerges into air (a less dense material)?





Constructive Interference occurs when___________________________________________


and looks ___________ or sounds_____________





Destructive Interference occurs when:________________________________________


and looks _____________ or sounds ________________





_______________, ____________________, and ________________ are the three things that can happen when waves hit a medium.
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