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GE 117/220

Astronomical Observations: Group Work

Students will make observations on the movement of astronomical objects in order to compete a laboratory exercise due Thursday December 9.   The groups will be constructed as determined in class.  Each group will divide duties to have members complete the following astronomical observations.  Any person in the groupid welcome to make observations other than those assigned to them, but each group member is responsible for making at least one group of observations:

· Sunrise or Sunset Observations

· Noon Sun Angle Observations

· Moon Observations

· Star Observations  (This one is best done by someone who can get away from the lights of the city)

Each person will complete the questions below after obtaining the information from her own observations and those of her group members.

Objectives:

· Make and record astronomical observations.

· Use observational data to find patterns and make inferences and predictions about celestial objects.

· Understand the changing position of the Sun as it rises or sets on the horizon.

· Explain the changes in the angle of the Sun above the horizon at noon.

· Observe and explain the changes in the phases of the Moon, and how that relates to the times the Moon rises and sets.

· View the position and motion of stars.

Procedure:

Sun Observations

Background:  You may be unaware that the Sun rises and sets at different locations on the horizon each day, because the orientation of the axis of the Earth to the Sun changes as the Earth orbits the Sun.  Therefore, the location the Sun rises and sets can change over time, and so can the angle of the Sun at noon.

Sunset (or Sunrise) Observations

Following Steps 1-3, record at least four separate observations of the location of the sunset (or sunrise) on the horizon.  The data must be gathered over several weeks, and should have several days between observations.  You must be in the same location for each observation.  

Step 1:  Several minutes before the Sun sets, estimate where it will set on the horizon, and draw the prominent features (buildings, trees, etc) that you see.  These features will not move, and you will use your drawing to record the location the Sun goes down relative to these features each date of observation.

Step 2:  As the Sun sets, draw its position relative to the features on the data sheet, and label that Sun with the date and time you observed it.  Caution – do not look directly into the Sun, as the UV light can damage your eyes.

Step 3:  Return to the exact same location several days later, and mark the location of the Sun as it sets on the same data sheet, with the date and time.  Repeat to make at least 4 observations over the period of several weeks.

Questions 

Describe the changing location of the Sun at sunset, based on these observations:

Noon Sun Angle

Using a ruler or yardstick, measure the length of the shadow cast at noon, and use it to calculate the sun’s angle.  Repeat this process to get at least four measurements over the period of several weeks, so that changes to the angle of the Sun can be determined.  It is important to make your observations at the same time, and to use a flat surface to make the observations each time (preferably at the same location).



Step 1:  At noon (or thereabouts) place your measuring stick (ruler, yardstick, etc) vertical to the ground in a flat location, or on a tabletop.

Step 2:  Measure and record the length of the shadow, and the date and time you collected your data.

Step 3:  Divide the height of the stick by the length of the shadow.  Consult the table provided by your instructor to determine and record the angle of the Sun’s rays.

Step 4:  Repeat the measurement at exactly the same time on at least four different days over the period of several weeks, with at least three days between measurements.

Questions

The Sun has the greatest altitude when it casts the smallest shadow, and therefore the greatest altitude would be at the maximum possible Sun angle (closest to 90°).  Did the altitude of the sun increase, decrease, or remain the same over the period of your measurements?  

How many degrees did the Sun angle change over the period of your observations?

What is the approximate average change of the noon Sun angle per day?

Moon Observations

Record at least four observations of the Moon .

Step 1:  As you look south toward the Moon, draw the prominent features (buildings, trees, etc) that you see.  These features will not move, and you will use your drawing to record the location the Moon relative to these features each date of observation.  Record the approximate East-west position in the sky by drawing a circle at the approximate location of the Moon, relative to the features you noted.  You will go back to the same location at approximately the same time for your other observations.

Step 2:  Indicate the illuminated part of the Moon by shading the circle to show the shadowed portion.  Note the date and time of your observation on the data sheet.

Step 3:  Keep in mind that the approximate time between moonrise and moonset is twelve hours.  Estimate and record when the moon rose and when it will set for each observation.

Step 4:  Repeat your observations to collect a total of at least four observations over a period of several weeks.

 Questions
What happened to the size and shape of the illuminated portion of the Moon over the period of your observations?

Did the Moon move further east or west in the sky with each successive observation?

Did the estimated times of moonrise become earlier or later with each successive observation?

Based on your observations and answers above, does the Moon revolve around the Earth from eats to west, or west to east?

Star Observations

Select a suitable dark night with no moon for the best observations.

Make a list of the different colors of the stars you can observe in the sky.

Select one that is nearly overhead, and observe and record its movement over the period of one hour.  With your arms extended, approximately how many widths of your fist has the star position changed?

Did the star appear to move east or west during that period?

How is the movement of the star related to the direction of rotation of the Earth?

Over the period of several hours, observe the motion of the stars in the vicinity of Polaris, the North Star.  Summarize the motion of the stars in the vicinity of Polaris.
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