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Part 1: Star Identification
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	Name
	Distance 
	Light
	Radius 
	Luminosity 

	Alpha Centauri
	4.3 light years
	4.3 years ago (2008)
	1.27:1
	1.5:1

	Beta Centauri
	348.8
	348.8 years ago (1664)
	8:1
	15,500:1

	Gacrux or Gamma Crux
	88
	88 years ago (1925)
	113:1
	1500:1








Part 2: Equation Analysis:


Equation  1: E = mc2

Answer or do the following:

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.

Variable - E is Energy.
Variable - m is mass, and
Constant - c is velocity of light at vacuum

Question 2: What is the size of c2?

This is the speed of light squared:  (8.98755179 × 1016 m2 / s2)

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.

Yes, in this equation if you change one of the variables (energy, mass) the other has to change, since c is a constant.

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, this statement is true. In this equation mass is multiplied by the speed of light squared, this would only require a minimal change to the mass to result in a large amount of energy.


Equation 2: d = gt2/2

…where:

d = distance an object falls when released from rest (no air resistance)
g = acceleration of gravity at the Earth’s surface
t = time the object has been falling

Question 5: Which of the following statements do you agree with and why? Use the equation to support your answer (you can also refer to the learning from equations module files).

I agree with statement “b) objects fall at the same speed (if no air resistance) and weight doesn’t matter.”, this is because weight is only a factor in falling speed when there is resistance, without this resistance the only factors that remain distance and gravity.


Equation 3: v = gt

…where:

v = velocity of a falling object if released from rest (no air resistance)
g = acceleration of gravity at Earth’s surface
t = time the object has been falling

Question 6: Which of the following statements do you agree with and why? Use the equation to support your answer (you can also refer to the learning from equations module files).

I agree with option d) “objects fall at the same speed (if no air resistance) and weight doesn’t matter.”
Using the given equation and its factors velocity, acceleration of gravity, and time the object has been falling, weight has been removed from the equation.

Question 7: For most of recorded history, people thought that heavy objects naturally and under all conditions fall faster than lighter objects. Why did it take us so long to realize the true state of affairs?

This concept took us so long due to the fact that we did not properly understand the difference between mass and weight. We assumed that since gravity had a greater effect on objects of greater mass, that mass would be the greatest factor in the speed an object fell.

Question 8: The Earth’s gravity DOES exert a greater force on heavier objects than lighter ones (these forces are called weight). However, with no air resistance objects fall at the same speed in a given gravity field. The weight difference can be thousands of pounds to one and the objects still fall at the same speed. What physical property of mass compensates for the difference in applied forces?

This property is inertia.



Equation 4: e = 1 – Tcold/Thot

…where:

e = efficiency of energy use
Tcold = the temperature of the environment surrounding the heat engine
Thot = the internal operating temperature of the engine

This is the equation for the efficiency of a heat engine (your car is a heat engine unless you have an electric model). An e = 1 is 100% efficiency, meaning 100% of the energy gets used to do what you want to do with no “wasted”, unrecoverable energy. An e = 0 is an efficiency of zero with none of the energy going to what you want to do and all of the energy being “wasted” or in unrecoverable forms.

The temperatures in this equation are in the Kelvin scale where the lowest temperature is 0 degrees. There are no negative temperatures in the Kelvin scale. A temperature we might encounter on Earth would be about 300 degrees Kelvin. 

Question 9: Is it possible to achieve 100% efficiency, in theory, by lowering the temperature of the environment surrounding the heat engine (Tcold)? Why or why not?

Yes, by reducing the temperature to 0 kelvin, you would not have to subtract anything from the 1 in this equation, thus obtaining 100% efficient. (e = 1 – 0/Th)

Question 10: Is it possible, in practice, to achieve 100% efficiency by lowering the temperature of the environment surrounding the heat engine (Tcold)? Why or why not?

No, in practice we are not yet able to maintain absolute zero.

Question 11: Is it possible to achieve 100% efficiency, in theory, by raising the internal operating temperature of the heat engine (Thot)? Why or why not?

No, regardless of how high a temperature you would not be able to reach 1005 efficient, this is due to the fact that No matter how high you raised this temperature you would still be subtracting some number, regardless of how small.

Question 12: Is it possible to achieve 100% efficiency, in practice, by raising the internal operating temperature of the heat engine (Thot)? Why or why not?

No, in theory to reach the 100% mark in a heat engine, you would need to match the out external temperature of your environment. Any additional heat to the engine will cause the (Thot) to start effecting the equation as answered above.

Question 13: If your car is not electric, it is a heat engine and is subject to the efficiency equation. Is it possible to build a car, using any kind of burning fuel, that is 100% efficient? Explain.

No, with current technology and understanding it is not possible to reduce the temperature of an engine to 0 kelvin, nor is it possible to burn a fuel with no heat energy loss. All fuel burning cars lose a significant amount of their energy to heat.



Part 3: Learning about a Law of Physics


Pick any Law or Principle of Physics in your textbook and:

Newton’s First Law:

1. Give me an explanation of what it is and what it means.
An object will remain at rest or in uniform motion in a straight line unless acted upon by an external force.

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

a) Simply dropping an object like an apple under the effect of gravity will fall in a straight line toward earth.
b) Throwing an object in space (absence of gravity) will continue in the direction thrown.
c) Riding a skateboard you fly in the direction previously heading moments before hitting a small rock or curb.



Part 4: Explanation of Fermi’s Paradox and possible resolution

This involves the possible existence of alien life in the Universe. A net search should bring up some immediate information on the subject.

1. Clearly explain what this paradox involves and why it is a paradox.

Fermi’s Paradox in its most basic form is the apparent contradiction between the high estimated probability of the existence of extraterrestrial life and the lack of evidence for it. Meaning that we estimate around 400 billion stars in the Milky Way Galaxy alone, and as far as we know we are alone among those countless stars.

2. List and briefly explain (like in a paragraph for each) 4 possible resolutions to the paradox.

They are us.

This theory explains that we are the extraterrestrials; our ancient space exploring ancestors came to this planet eons ago to colonize such an abundant planet. Sounds good right? Except, where are all the super advanced ships, why are there no ancient cities scattered around. Our technology does not add up on this one either, we are not yet even capable of doing this now.

They are here.

Conspiracy theorists unite, this theory talks about aliens among us here and now. Whether this means there is a real life version of Men in Black, or they run the governments, or are just here living as your next door neighbor. The basic theory is that they are already here among us already, problem is where and if so they are amazing at hiding all evidence.

Interdict Scenario

Star Trek’s Prime Directive engage, this theory speaks of a couple possible solutions. Solution 1, ET is keeping us from contacting additional planets, think of it as a quarantine or zoo. They know we are here but are keeping us to ourselves.
 Solution 2, like the prime directive in this popular show, they are keeping contact to a minimum to allow us to evolve and grow on our own with no external influence, until we are deemed ready.

Catastrophes

[bookmark: _GoBack]This one is fairly direct, and easy to understand. This covers all the explinations that ET is dead before contact is made, wether it is due to over population, the Grey Goo problem, war, meteorite… ect. There are many in this list, the general thought is that however it happened they are no longer in existence to discover .
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