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Some Comments on the Real Exam

• This exam covers all material related to astronomy. Specifically, this exam covers:



All of Part C of your course packet

Planetarium Lab #1 (p. A–65 through A–68)

• The real exam will consist of 10 multiple-choice questions (worth 40 points), 5 to 7 essay questions and a few short-answer questions (the essay and short-answer questions are worth 60 points).

• As usual, you will be allowed to bring in one 8.5 x 11 inch “cheat sheet” with anything you want on it, both sides.

• As usual, you will take the multiple-choice part of the exam twice, once on your own and once with your group. You will receive 2 points for each right answer on the individual exam and 2 points for each right answer on the group exam.

• Be sure to bring the following items to the exam: 
cardboard solar motion model




Star and Planet locator

Part 1:  The Circumpolar Constellations

Materials

Model Celestial Sphere

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.

3.
Explain why the North Star “stands still.”

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.

Materials
Cardboard solar motion models

Clear plastic hemisphere

Pens designed for overhead projectors

Introduction:
Imagine yourself in the middle of a very large flat treeless plain, looking up at the sky.  The sky above you looks like a giant inverted bowl.  You are inside the bowl, in the exact center.  The sun, moon, planets and stars seem to move on the surface of this huge bowl.


We will now scale down this image. Imagine that you are the size of a pinhead.  The lab table is the large flat plain and the small clear plastic hemisphere is the bowl that represents the sky.

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.

Part 3:  The Path of the Moon Across the Sky

Background Information


Most people know their astrological sun sign, but many people don't know that they also have a “moon sign,” (and a “Venus sign,” a “Mars sign,” etc.).  Each of your “signs” is designated by the position of that celestial object in the sky, relative to the constellations of the Zodiac, at the time you were born.  We will not ask you to comment on the significance (or insignificance) of your various signs with regard to your personality and future--those issues fall within the spiritual realm, not within the realm of science.  But, we will ask you to explain why and over what period of time the moon travels through the various constellations of the Zodiac.



The plane of Earth's orbit around the sun is tilted at a 23.5° angle to the Earth's equator.  By contrast, the plane of the moon's orbit around the Earth is tilted at a 5° angle to the plane of the Earth's orbit around the sun. As a result, the apparent path of the moon across the sky is a little different from the apparent path of the sun across the sky. But, for the purposes of this activity, these differences don't matter and we will use the model “Sun” on the Model Celestial Sphere to represent the moon.

Materials:  Model Celestial Sphere

Activity:  Turn the white knob on the outside of the Celestial Sphere to model the revolution of the moon around Earth.  Note the path of the moon relative to the constellations of the Zodiac.

Questions:   

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

2.
Explain why the moon travels through the constellations of the Zodiac.

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.

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

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 below, 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.
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 2.
Questions about the photograph on the front cover of the course packet.

Photographers: Crew of the Apollo 8 NASA mission to the moon

Date of photograph: December 22, 1968

Title of photograph: View of rising Earth about five degrees above the Lunar horizon
Explanation: The rising Earth is about five degrees above the lunar horizon in this telephoto view taken from the Apollo 8 spacecraft near 110° east longitude. The horizon, about 570 kilometers (250 statute miles) from the spacecraft, is near the eastern limb of the Moon as viewed from the Earth. On the earth, the sunset terminator crosses Africa. The south pole is in the white area near the left end of the terminator. North and South America are under the clouds. The lunar surface probably has less pronounced color than indicated by this print. 
Questions

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

b.
What were the relative positions of the sun, Earth and moon on December 22, 1968?

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?)

d.
Why is the South Pole “up?”

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

   Part 5:  Multiple Choice


1.
Why is it hotter at the equator than at the poles?

a.
Because the equator is closer to the sun.

b.
Because the sun's rays travel through more atmosphere at the equator.

c.
Because the sun's energy is more spread out at the equator.

d.
Because the sun's rays hit the earth's surface at a higher angle at the equator.

e.
Because the sun is always directly overhead at the equator.


2.
If the Earth's axis only had a 5° tilt, how would the seasons in Chico be different from how they are now?

a.
The seasons would be shorter.

b.
The transitions between seasons would be more abrupt.

c.
The contrast in temperature between summer and winter wouldn't be as great.

d.
Summer days would be longer than they are now and winter days would be shorter than they are now.

e.
All of the above.


3.
In Chico, the highest the sun ever gets at noon is 
° above the horizon and the lowest the sun ever gets at noon is 
° above the horizon.

a.
90°; 40°

b.
73.5°; 26.5°

c.
63.5°; 40°

d.
47°, 23.5°

e.
40°; 16.5°


4.
You have been kidnapped and taken, blindfolded, to a remote site.  You manage to peek outside one night and see the little dipper setting below the horizon.  What is the approximate latitude of your location?

a.
0° (Equator)

b.
40° North

c.
40° South

d.
90° North (North Pole)

e.
90° South (South Pole)


5.
We can see Orion in November but not in May because in November 
 whereas in May 
.

a.
Orion is directly above North America; Orion is directly above Europe.

b.
Earth tilts toward Orion; Earth tilts away from Orion.

c.
Polaris is high in the sky; Polaris is below the horizon.

d.
The sun is in Orion; the sun is opposite Orion.

e.
Earth is between the sun and Orion; the sun is between Earth and Orion.


6.
“Each star seems to rise a little later each day.” True or false? Why?

a.
True, because the stars revolve very slowly around Earth in the same direction that Earth rotates on its axis. 

b.
True, because the sun moves through the constellations of the Zodiac from west to east.

c.
False. Actually, each star seems to rise a little earlier each day because the earth rotates a little farther than 360° every 24 hours.

d.
False. Actually, each star rises at the same time every day because the position of each star is fixed on the Celestial Sphere.


7.
The diagram below shows one possible configuration of the Earth and Moon.  The white sides of the circles represent the sides that are lit up by the sun, which is too far away to show.  The black sides are in shadow.
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Note:  The relative sizes of the Earth and Moon are correctly shown on this diagram but the distance between them is not to scale (to make the diagram to scale, the Earth and Moon would have to be shown 10x as far apart).  



What would the moon look like from Earth? 
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*Supported by NSF Grant #9455371. Permission is granted to reproduce this material for classroom use.
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