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Part 1:  The Circumpolar Constellations

Questions
1.
Circle and name the five circumpolar constellations illustrated below. Identify and label the North Star.
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2.
Describe and illustrate how you can use the North Star to determine your latitude.


At every place in the northern hemisphere, the altitude of the north star above the horizon is exactly equal to the latitude of that place.
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3.
Explain why the North Star “stands still.”


As shown in the previous diagram, Earth's axis points directly at the North Star. Therefore, looking at the North Star is like looking at a spot on the ceiling directly above you as you spin around on a lab stool or other spinnable chair. That spot on the ceiling is aligned with your axis of rotation, so it does not appear to move. However, because you are spinning, it looks to you like everything but that spot is spinning in a circle around that spot.

Part 2:  Celestial Hemispheres

Useful Information
• On the equinoxes (March 21 and September 21), the angle of the noonday sun is 90°– (your latitude).

• On the summer solstice, the angle of the noonday sun is 90°– (your latitude) + 23.5°.

• On the winter solstice, the angle of the noonday sun is 90°– (your latitude) – 23.5°.

• In any 24-hour period, the sun always appears to travel parallel to the Celestial Equator.

Activity/Questions

On the clear plastic hemisphere (representing the sky above you), draw the path of the sun across the sky in Chico (latitude 40° N) for each of the following dates:

a.
Vernal Equinox (around March 22)

b.
Autumnal Equinox (around September 22)

c.
Summer Solstice (around June 22)

d.
Winter Solstice (around December 22)

• Be sure to label “North” on the sphere. 

• Be sure to draw the paths at the correct compass directions and at the correct angles from the horizon (as close as you can get them).  

• Describe how you figured out the paths, showing all the steps of any mathematical calculations you did.

Answer:  See the plastic hemisphere for the paths.

Angle of the noonday sun above the southern horizon (the sun is always exactly in the south at noon): 



Vernal Equinox
50°



Summer Solstice
73.5°



Autumnal Equinox
50°



Winter Solstice
26.5°

The easiest way to draw these paths correctly is to use the cardboard solar motion models.

Precise calculations (using the information given in the question):


Equinoxes:  90°-(our latitude) = 90°-40° = 50°


Summer Solstice: 90°-40°+23.5° = 73.5°


Winter Solstice: 90°-40°-23.5° = 26.5°

Part 3:  The Path of the Moon Across the Sky

Questions:   

1.
How long does it take the moon to complete one cycle through the constellations of the Zodiac?  Explain.


It takes 27 days for the moon to complete one cycle through the constellations of the Zodiac. This is because it takes that long for the moon to make a full 360° circle around Earth. Note that it takes LESS time for the moon to complete one cycle through the constellations of the Zodiac than it takes the moon to complete one cycle of phases.
2.
Explain why the moon travels through the constellations of the Zodiac.


The moon travels through the constellations of the Zodiac because it orbits around us in about the same plane that we orbit the sun.
3.
The chronological order of the “Sun signs” is Capricorn–Aquarius–Pisces–Aries–Taurus–Gemini–Cancer–Leo–Virgo–Libra–Scorpio–SagittariusDo the moon signs go in the same order or do they go backwards?  Explain.


The moon signs go in the same order as the sun signs. This is because the moon orbits the earth in the same direction that we orbit the sun (counterclockwise, looking down on the North Pole).

4.
How many days (approximately) does the moon take to travel through each sign of the zodiac?


It takes the moon 27 days to travel through all 12 signs. 27÷12 = 2 1/4. So it takes 2 1/4 days for the moon to travel through each sign.

Part 4: The Moon

Materials:
White polystyrene ball on a pencil (to represent the moon)


Glowing light bulb (to represent the sun)

Activity:
Use the ball on the stick and the light bulb to model the moon in its various phases. 

1.
Complete the table on the next page, inserting the names of the moon phases, drawings of the moon and/or drawings of the positions of the moon, sun and Earth as appropriate. In your drawings of the moon, please leave the lit portion of the moon white and shade in the dark portion of the moon.

	Moon Phase
	Drawing of what the moon looks like from Earth

(northern hemisphere)
	Drawing of Positions of moon, sun and Earth (looking down on Earth's North Pole)
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 2.
Questions about the photograph on the front cover of the course packet.

a. 
Why did the Earth look like a lop-sided football instead of a full circle?


The Earth was “gibbous” because the moon and Earth were not perfectly in line with the sun.

b.
What were the relative positions of the sun, Earth and moon on December 22, 1968?
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c.  
On that same day (December 22, 1968), what did the moon look like from Earth (i.e. what was the phase of the moon?)


The moon was in waxing crescent phase.

d.
Why is the South Pole “up?”


The photograph was taken from what looks to us in the northern hemisphere like the “bottom” of the moon. From there, when you look at Earth, the northern hemisphere of Earth is on the “bottom.”

e.
From any one place on the moon, does Earth ever really “rise” or “set?”


No, it doesn't! The same side of the moon is always facing Earth

Part 5:  Multiple Choice


1.
d


2.
c


3.
b


4.
a


5.
e


6.
c


7.
b
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