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PART 1- STARS

Lyra
	Star
	HD 
	HIP
	Vis. Mag.
	light years
	parallax
	Luminosity

	Alpha
	172167
	
	0.03
	26
	0.124"
	50

	Beta
	174638
	
	3.45
	210
	0.002"
	137

	Gamma
	176437
	
	3.24
	210
	0.021"
	164

	S1
	175426
	
	5.58
	890
	0.004"
	344

	


	
	
	
	
	
	

	
	
	
	
	
	
	


PART 2- EQUATION

Equation 1: E = mc2


Question 1: Find out what the things in this equation (using your book or a net search will do it) are and identify them as either variables or constants.

E represents units of energy, m represents units of mass, and c2 is the speed of light squared, or multiplied by itself



Question 2: What is the size of c2?
(8.98755179 × 10^16 m^2/s^2)

Question 3: Are mass and energy related? Answer yes or no and then provide a brief explanation of your answer based on the analysis of the equation.

No, the mass doesn’t really matter. Looking at the speed of light, which is a very large number (299 792 458 m / s), much larger when it is squared (8.98755179 × 10^16 m^2/s^2), it makes it possible for a small amount of mass to yield a huge amount of energy. 

Question 4:  Analyze the statement: “if it is possible to change mass into energy a little bit of mass could produce a lot of energy”. Is it true or not? Provide a brief explanation based on your analysis of the equation. 

Yes, it happens all the time. Nuclear reactions are very efficient! You could power a city with this type of energy. Look at an atom bomb, the small mass can blow up a city!
.

Question 5. Is the mass m ever negative?

 I don’t think a mass can ever be negative. Everything is made up of atoms and even the smallest of atoms have mass. M can be 0, but not negative.

Question 6. Is c ever negative (hint: remember that c is a velocity and as such has a magnitude and a direction. Positive and negative can be used to designate direction)?

E=mc2

E⋅−c=mc2⋅−c

−Ec=−mc3

In any case, you can switch variables around all you want. Your new equation may or may not work in reality.

Question 7. Can c2 ever be negative?

 No, it’s the speed of light squared. Even when you square negative numbers, they still come out positive. That’s why in math when we take square roots of something, it can either be positive or negative.


Question 8. Given your previous answers, can mc2 ever be negative?

No, it cannot. You can switch variables around in mathematics, but in reality your math formulas may not work. 




Question 9. Is energy ever actually negative (can something have a negative energy of existence)?

No. The generalized form of energy of a system is Internal Energy that is a monotonic positive definite function of absolute temperature and temperature cannot get below zero. Same is true of mass. Energy and matter (read mass) can be 'dark' but cannot be destroyed or what is worse, become negative; this is an axiomatic statement. Should you end up with negative values for mass ( as Mm Curie did) or energy (as a flux) check for missing quantities or shift your reference!

Question 10. Does energy ever have a direction (is it scalar or vector)?

Energy has no direction, but the gradient of a potential does. Energy is a scalar, whether it’s potential of kinetic. The only thing with a vector here is force.

Question 11. Can the negative on the left hand side of the equation ever mean a direction for energy? NO.


Question 12. Some scientists thought that this negative sign was just a mathematical oddity or scrap that had no physical meaning. Why might they think that? (use your previous answers)

They might think that because of confusion that can come from vectors when math is applied with direction in mind. Negative signs don’t always mean direction, but can have other meanings.



Question 13. Is the negative sign actually meaningless or does this mathematical peculiarity actually mean something? If so, what? 
[bookmark: _GoBack]
It means that the energy being used is coming together with energy that is negative in value to give a total energy of zero.



Part 3: Learning about a Law of Physics


List its name and give me an explanation of what it is and what it means.

Law: Law of Gravity
What goes up, must come down.

Give me 3 examples in the real world involving the law or principle.

1. For example, if someone were to throw a ball into the air, eventually the ball would hit the ground because the force of gravity is pulling it earthbound.
2. When someone jumps out of a plane, they fall towards the earth because of gravity. Gravity causes the person to accelerate 9.8 meters squared per second. Since F=ma, the person’s body would splatter on impact to the earth due to the collected force, provided he didn’t have a parachute.
3. The reason we all don’t float away into the sky and space is because the gravity.






Part 4: The Rare Earth Hypothesis and its Features

Clearly and briefly explain the rare earth hypothesis.

The Rare Earth Hypothesis states that that the origin of life and evolution, sexual producing, multicellular organisms on Earth, and human intelligence required improbable combinations of astrophysical and geological events and circumstances. So that basically means that extraterrestrial life is very unlikely.

List and briefly explain 3 important features of the Rare Earth Hypothesis (features are ideas, concepts or facts that support the hypothesis)




1. Right Location in the Vast Galaxy
Rare Earth Hypothesis claims that the majority of the galaxy cannot support life and living conditions. It’s very unlikely and the conditions of life are very unique for earth is able to support life. The further away planets are from the galactic center also increases the likelihood of such living conditions.

2. A Continuously Stable Orbit
Rare Earth Hypothesis claims that gas giants can’t be too close to a planet where life may be developing. If a gas giant were placed too closely, this could throw the planet out of a life-sustaining orbit.

3. Atmosphere

Rare Earth Hypothesis claims has to have the right size of atmosphere to sustain life. Earth also has the ozone layer, which protects the inhabitants from UV radiation from the sun. There has to be a correct ratio of CO2 and Nitrogen. The water cycle must also be stable to provide necessary precipitation. Temperatures must be within living requirements as well.


Planets around other stars have been discovered in significant numbers (exoplanets). What light has this shed on the hypothesis? Explain briefly.

Lots of these exoplanets have been found, but most don’t fulfill all the living conditions necessary like earth does. This further supports the idea of how improbable it is that there is extra-terrestrial life. 


End Signature Assignment





