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	Part 1	
Cygnus Stars
Altair, Gamma Cygni, Epsilon Cygni and Beta Cygni
Altair: 
· 16.7 light years from earths surface, 
· Visual magnitude of 0.77, 
· part of the summer triangle, 
· 10.6 times more luminous to the Sun, 
· 1.79 times heavier than the Sun.
· it varies in lumosity every 0.8 to 1.5 hours.
· It is named after the Arabic, flying eagle, an-nasr aṭ-ṭā’ir. 
· rotates at 286km/s and a period of nine hours
· its wider sideways than pole to pole
· polar diameter is a quarter its equatorial diameter
Gamma Cygni
· Located at the Northern cross
· Named Sadr, the Chest
· 1800 light years from earth
· 2.23 in magnitude
· 12 solar masses and a radius of 150 solar
· 12 million years old
Epsilon Cygni
· 72.7 light years from earth
· 62 times as luminous as the Sun
· 11 times solar radius
· 13th magnitude line of sight
Beta cygni
· 380 light years away
· At the Northern Cross, also called the beak start
· Magnitude of 3.18
Part 2
[bookmark: _GoBack]Equation 1: E=mc2
Question 1
E is energy, m is mass and c is the speed of light
The equation notes that mass and energy can be interchangeably realized from one another and therefore are variables. On the other hand, the speed of light never changes and it a constant. 
Question 2
C, the speed of light is 299 792 458 m / s; therefore c2 is  is (299 792 458 m / s)2
C2 = 8.986 X 1016 m2/s2
Question 3
	Yes, mass and energy are related. Considering the state that the equation has been presented, it is definite that the two are interchangeable. From mass, given the speed of light, it is possible to get energy and from energy, one can get mass. In simple terms, it is possible to convert one the forms from one to the other, as long as the conditions are right. 
Question 4
Considering the Einstein’s equation given, it is possible to change mass into energy. Hence, some little mass could produce a lot of energy. Back into the equation, energy that is gain from a particular mass is calculated by multiplying it by the square digits of the speed of light. Considering the magnitude of this speed (very fast and thus large), the energy gained from a certain mass, however small, is multiplied by a very large figure (8.986 X 1016), making it substantially high. 
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
	The given equation, d = gt2/2, is the free fall formula. As such, I am in agreement with the second statement that states that all objects fall at the same speed as a long as there is no air resistance and that that weight does not provide any effect at all. While undergoing free fall, objects are solely influenced by gravity alone, and it is assumed that the air resistance is zero. At such a point, the objects will all fall with the same rate of acceleration irrespective of their masses. 
	Applying the Newton’s second law of motion, a heavy object would experience the same force of gravity as a lighter or a less heavy object. Notably, acceleration, which is the speed of falling, is dependent upon force and mass. With a heavy object having more mass, the same mass inverse affect upon its supposed acceleration. With this effect in mind, therefore, all objects will accelerate at the same rate, which is the gravitational acceleration or 9.8m/s2.  Precisely, in free fall the ratios of force to mass are equal making the speed the same. 
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
	V= gt is also a free fall formula. Yet still, just like the previous formula, there is no difference in the way the falling objects will act. In essence, the only difference between the two is the units involved in measurement. As such, I am still in support of the second statement that insinuates that all objects fall at the same speed as long as there is no resistance from the air and that weight is not a factor.  
As an object starts falling, the acceleration impacting the object is the gravitational acceleration. In order to find the speed of the object after some time, one should multiply the acceleration due to gravity with the amount of time. 
Therefore, velocity (speed) = Gravitational acceleration (g) * time (t)
	V = gt
Galileo Hammer Feather Experiment
Question 7
	 For most of history’s recorded time, people have thought that heavier objects fall faster as opposed to lighter objects. However, an experiment conducted in a lunar module in a low gravity vacuum, there was visible proof that all objects fall at the same rate. In essence, an enactment of Galileo’s assertion with zero gravity saw the hammer and the feather being dropped at the same time from the distance, and interestingly, they all landed at the same time. 
	Previously, the thought about falling was interfered by air resistance. At the earth’s surface, there usually is some resistance that is created by the presence of air. When objects are falling, it is possible to find the effect of air resistance having more effect on the presumably lighter objects. Notably, some of the light objects that immediately come to the minds of many people include such objects as feathers and pieces of paper. Considering that such objects are easily held by air resistance, many people would presume such objects as falling at a slower pace, which actually is not the case. 
Question 8
	When an object is in free fall, the object has a weight that can be measured by W = mg with w being the weight, m being the mass and g the acceleration due to gravity. The reaction force against the body makes the weight of any object to be zero. With zero weight, the only force acting on the object is that due to the gravitational acceleration. 
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
Question 9
	It is possible to achieve 100% efficiency. If the environment surrounding the heat engine is lowered to zero, the equation would turn to 
e = 1 – Tcold/Thot
with Tcold as zero, e will be 1 – 0
if e =1, then that is an ideal state with 100% efficiency. Essentially, this is theoretical.
Question 10
Practically, maintaining the 100% efficiency that was achieved theoretically in the previous section is impossible as temperatures cannot be maintained at an absolute zero. 
Question 11
By raising the internal temperature of the heat engine, it is possible to achieve the 100% efficiency. However, the temperatures achieved will be too hot; in essence infinitely hot. 
Question 12
In practice, the efficiency at 100% in a heat engine is not practicable as the temperatures realized will be too hot, breaking down everything. 
Question 13
	Building a car that is 100% efficient irrespective of the fuel being burnt is impossible. It is not possible to convert the energy to perfection, with none being wasted as not all fuel is converted to usable energy. 
Part 3: Laws of Physics
Newton’s 1st Law
	The first law of motion, or Newton’s First Law as it I best referred states that a moving objects tends to move at the same speed and in the same direction , unless it is influenced by an external force. Similarly, an object that is at rest tends to stay at rest unless acted upon by another force. 
The law, also called the law of inertia explains the behavior of objects, be it stationery or moving. In essence, it insinuates that objects tend to maintain doing what they were doing. All objects, at their state resist change, unless under a condition. The necessary condition for change to occur is action by a different force that is not balanced. When the available forces are balanced, therefore, the first law of motion applies. 
Examples involving the First Law of Motion
	Some of the applications of Newton’s first law are evident when in a car. If the car happens to be in motion and it’s stopped all over a sudden, the person tends to remain in motion. Additionally, if the same car  had some liquid that its filled in a  container and placed on the dash board, starting the car would result to the liquid spilling on the individual closest to the cup as the liquid tends to maintain the motion. In real-life application, therefore, seatbelts are used to contain an individual, who was in motion, to avoid continuation of motion as a car is stopped, therefore averting injuries. 
	Another good application of inertia is the tightening of a hammer’s head with a piece of wood or any rough surface. If the back end of the hammer is hit against a rough surface, the head tightly puts itself in place. The moment a person moves a hammer swiftly and stops it against the surface, the head continues moving therefore tightly fixing itself onto the handle. 
In a car, there are headrests that prevent injuries at unlikely moments of a back collision. In case there is a back collision, the vehicle is thrust forward suddenly a situation that might affect the head or neck with whiplash injuries; with a headrest, such injuries are prevented as the head movement is stopped. 
Part 4: Femmi’s Paradox and Possible Solutions
	Fermi’s paradox questions the existence of other intelligent beings other than the earthly human beings in existence today. Enrico Fermi, and later Michael Hart came up with the paradox over lunch and when discussing the sighting of some Unidentified Flying Objects (UFOs), a scenario that prompted Fermi to ask the question, “Where is Everybody?” In the paradox, Fermi questions why, with such a big atmosphere is there still no existence of other life. This issues was postulated in a series of steps
· The milky way has numerous starts and billions of these resemble the sun
· As such, there is a likelihood that some of the sun-like stars have corresponding earths
· If the earth is not special, and the only one having intelligent life, then it is likely that some of the other planets have some intelligent life in them
· Some of these other intelligences might advance in technology or even develop interstellar travel
· Interstellar travel may take long, but considering that there has been many years over the many sub-like stars, there still has been enough time to effect such travel
· In view of all the possibilities given, the main question rests i=on why there has been no trace of aliens, as Enrico asked “where is everybody?”
Solutions 
	The first possibility is that there are n aliens and they are not likely to occur, and they have never occurred. This solution, however, is least likely considering the many recent discoveries on the billions of sun-like starts that exist to date (Thomson, 2018). 
	There is other life in the universe without intelligence. This solution entails that there is a possibility of other forms of life that are not necessarily as intelligent as earth’s. As such, it is good to find out what prevents these lives from assembling to some form (Thomson, 2018). 
	Additionally, there is a possibility of there being some intelligent life, but that is very quiet. The solution, hence, supposes that there is more intelligent life in the universe that sees humanity as still very primitive and thus no need to interact with it (Thomson, 2018). Lastly, I would suppose that there is more intelligent life but there has been no means to communicate between these intelligences and the earth. This solution supposes that there is no communication as a result of lack of interstellar travel. 
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