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ASTRONOMY: MOON LAB PROBLEM

As part of the requirements for this class, you will be asked to solve various astronomical problems. For each question provide an answer that is thoughtful and as specific as possible. Original solutions are encouraged. Cite all research references, if required, at the end of your answer.  

Part I.

Most of us have a casual relationship with one of the most dominant features of the night sky, the moon.  This exercise will provide you a chance to renew your surface relationship with the orb at a deeper level.

Make a 5” diameter circle on the space below. On a clear night sketch in as much detail of the full moon (check your calendar) as you can see with only your eyes. Do not use a telescope or binoculars for this project.  Use these optical aids separately for your own enjoyment.  Record the date and time of the observation. After the drawing is done, compare the detail on your drawing with a good map of the full moon.  Label the features that can be identified. Cite your reference source. (5 points) 
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Figure 2: extracted from map of the full moon
By comparing the two scenarios, it’s clearly shown that, by observing the moon with bare eyes, no much observable aspects would be noted (Wall, 2011). Upon using modern equipment, various features appear on a wider view as can be seen on the map of the full moon (source hyperlinked). Basically, I could not note much by use of bare eyes . 
Part I I. 

Besides rising and setting, casual observation of the moon shows that it is involved in another motion in the sky. Describe how you* would detect this motion in nature. Your answer should discuss an experimental design (words/drawing) that would quantify the observed motion. Express your answer as an angular velocity statement. *Note: Do not consult a book answer.

Answer: In angular statement, I can state that the moon is moving in a circular orbit around the earth, moving around us in a 27.3 days. 
Long ago people learned to use the sky to navigate and tell time. Early sailors and travelers could easily estimate their latitude or determine the number of hours until sunset. All it took was one simple tool. This tool never rusted and could not get misplaced. But best of all, everyone had a pair of them, and so do each one of us. They're called hands! With them we can also estimate the altitude of the sun, a star or any other celestial object. We can also use them to determine the angular separation between any pair of objects.

A finger held at arm's length is about four times the apparent width of the moon or sun. Since both of these objects cover about half a degree of sky, one finger corresponds to an angle of about 2o. A fist (with the thumb held outside) will cover an angle of 100. We'll call this angle a fist. A spread hand--from the tip of the thumb to the tip of the little finger, again at arm's length, covers about twice the angle of a "fist", or about 20o. Let's call this angle a span. With the help of fingers, fists and spans, it is relatively easy to estimate angular distances in the sky. More information about this can be found at: 
https://www.youtube.com/watch?v=YMu5k3Ik7JU
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Solution Description:

Moon’s velocity = 360 degrees/day (2 points)

How long will it take for the moon to orbit the earth (n.p.)?  (1 point)

(Show work) 

As the moon moves, 
360/27.3
=13.2 degrees/day

Why do you have to report this observation as an angular measurement? 

(1 point) 

 This due to the fact that it takes about 27.3 days to complete 1 orbital movement for the moon to rotate around the earth. Hence, angular movement. 
Part II. 

Assume the moon orbits the earth in a circle. Calculate the orbital velocity for the moon. (Show work) 

Given: Circumference = 2(r 

r = radius 

Moon orbital radius = 240,000 miles 

Solution 

Mass of the earth M=5.97x10^24 kg
Mass of the moon =m

Gravitational constant G=6.67x10^-11Nm^2/kg^2

Centrifugal Acceleration Fg

Fg=(mv2)/r

Fg=GMm/r^2

(mv2)/r=GMm/r^2
Hence, Vo=square root of (GM/r)

Vo=(6.67x10^-11*5.97x10^24/(240000*1.609x10^3)
Vo=1015.36x2.237 miles/hour

Vo=2271.4 miles/hour  

Answer:  94.64 miles/day (1 point)

Answer: 2271.4 miles/hour (1 point)

If the moon moves at the speed calculated, why does it appear motionless when you view it for a short time? (1 point)

The moon appears motionless due to the fact that there is no time difference between time period of the moon and time period of self-isolation 
Part IV. Saturn's moon Dione is at a similar distance away from its primary body (moon -240,000 miles, Dione 236,000 miles) as is the moon. However, Dione orbits Saturn in only a tenth of the time. Why?  (1 point)

Mass of the Saturn M = 5.683x10^26kg
Mass of Earth Me = 5.972x10^24 kg

Period of the moon T = 2π square root of (r^3/GM)

At this point, T is inverslly proportional to square root of the planet. 
Hence, Tt/T =square root of (M/Mm)


=Square root (5.683X10^26 Kg)/(5.972X10^24 Kg)


=sqr of 95.16


=9.75 which is approximately 10
At what velocity (mph) does Dione orbit Saturn?  (1 point)

V=SQR(GM/r)
R=236000 miles

  =236000x1609m

G=6.67x10^11Nm*2/kg*2

Hence, V=Sqr(6.67x10^-11*5.683x10^26)/(236000x1609)


=9991.2m/s


=9991.1x3600/1609m/h


=ss354.45miles/hr
Explain why both you and a child, although using different size body parts, will still measure the same angular quantity.  A drawing maybe useful.   (1 point)

Angular quantity doesn't depend on the mass of body
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Figure � SEQ Figure \* ARABIC �1�:5" 5" diameter circle representing full moon recorded on 31st March 2020








