
Astronomy Homework  1: Discussion Questions JRAMIREZ LBCC
Name___________________________________

Discussion Questions

1) Light Travel Time : Because of the finite speed of light, we see more distant objects as they were in the past. For
example, we see our nearest star Alpha Centauri as it was 4.4 years ago, and the Andromeda Galaxy as it
was 2.5 million years ago. Astronomers are often asked how we know that these objects still exist when we
look at them in the night sky. How would you try to answer this question?

2) Cognitive Dissonance? You are talking to a friend who insists that the seasons are caused by a varying
Earth-Sun distance over the course of a year. What other fact can you use to contradicts this view of how the
seasons are caused? How would you explain the cause of seasons to your friend?

3) The simplified spectra for four stars is shown here. Which star has the lowest temperature?
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4) Explain what synchronous rotation is. What is it caused by? How does this relate to why we only see the same
side of the moon?

5) Describe the major accomplishment for each of the following people: 
Ptolemy:

Copernicus:

Tycho Brahe:

Kepler:

Galileo:

Newton:

6) Briefly explain how we can use spectral lines to determine the composition an object and the object's motion
(toward or away from us).
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What is our place in the universe? 
Earth is part of a star system, which is in the Milky Way Galaxy consisting of 100 billion 
stars, which is a member of the Local Group of galaxies in the Local Super cluster, which 
reside in the Universe containing 100 billion other galaxies. 

Some people think that our tiny physical size in the vast universe makes us insignificant. 

Others think our ability to learn about the wonders of the universe gives us significance 
despite our small size. 

 

What do you think? 
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How many stars are there in the universe? 
The Milky Way is one of about 100 Billion galaxies. There are about 100 billion stars in 
each galaxy. That is, 

1011 stars x 1011 galaxies = 1022 

10 000 000 000 000 000 000 000 

Thus, there are as many stars in the universe as there are grains of (dry) sand on all 
Earth's beaches. To get a sense of this count the number of salt grains in one single pack. 
Explain how you got to this number then answer the following. 

 

 

 

 

 

 

 

 

 

 

 

Suppose you tried to count the more than 100 billion stars in our galaxy, at a rate of one 
per second… How long do you think it would it take you? (circle one). 

A. a few weeks 

B. a few months 

C. a few years 

D. a few thousand years 
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Lunar Phases and Time of Day. 
The following diagram represents the Moon’s orbit as seen from above Earth’s North Pole (not to scale): 
Discuss and answer the following questions as a group: (Look at CH4 slides “Understanding Phases”). 
 
Group members name: ___________________   _____________________   ______________________ 
 
1) How would the Moon appear from Earth at each of the eight Moon positions? Draw and label each one 
with the corresponding phase.  
2) What time of day corresponds to each of the four tick marks on Earth? Label each tick mark 
accordingly.  
3) Indicate at what time each phase will rise, set and be at it’s highest point. 
4) At what times of day would a full moon be visible to someone standing on Earth? Write down when a 
full moon rises and explain why it appears to rise at that time.  
 
 
 
 
5) At what times of day would a third quarter moon be visible to someone standing on Earth? Write down 
when a third quarter moon sets and explain why it appears to set at that time.  
 
 
 
 
6) Why doesn’t the Moon’s phase change during the course of one night? Explain your reasoning.  
 
 
 
 
7) Assume you came home late from a night out. As you make your way to your front door you happen to 
stumble and fall flat on your back. You notice a waxing crescent moon at it’s highest point in the sky. 
What time did you arrive home? 
 
 
 
  

 

54 Part 1 Developing Perspective

24. If Earth’s orbit were a perfect circle, we would not have seasons.
25. Because of precession, someday it will be summer everywhere

on Earth at the same time.
26. This morning I saw the full moon setting at about the same time

the Sun was rising.

Quick Quiz
Choose the best answer to each of the following. Explain your reasoning
with one or more complete sentences.

27. Two stars that are in the same constellation (a) must both be part
of the same cluster of stars in space. (b) must both have been
discovered at about the same time. (c) may actually be very far
away from each other.

28. The north celestial pole is 35° above your northern horizon. 
This tells you that (a) you are at latitude 35°N. (b) you are at
longitude 35°E. (c) you are at latitude 35°S.

29. Beijing and Philadelphia have about the same latitude but very
different longitudes. Therefore, tonight’s night sky in these two
places (a) will look about the same. (b) will have completely
different sets of constellations. (c) will have partially different
sets of constellations.

30. In winter, Earth’s axis points toward the star Polaris. In spring,
(a) the axis also points toward Polaris. (b) the axis points toward
Vega. (c) the axis points toward the Sun.

31. When it is summer in Australia, the season in the United States
is (a) winter. (b) summer. (c) spring.

32. If the Sun rises precisely due east, (a) you must be located at
Earth’s equator. (b) it must be the day of either the spring or fall
equinox. (c) it must be the day of the summer solstice.

33. A week after full moon, the Moon’s phase is (a) first quarter.
(b) third quarter. (c) new.

34. Some type of lunar or solar eclipse (not necessarily a total
eclipse) occurs (a) about once every 18 years. (b) about once a
month. (c) at least four times a year.

35. If there is going to be a total lunar eclipse tonight, then you
know that (a) the Moon’s phase is full. (b) the Moon’s phase is
new. (c) the Moon is unusually close to Earth.

36. When we see Saturn going through a period of apparent 
retrograde motion, it means (a) Saturn is temporarily 
moving backward in its orbit of the Sun. (b) Earth is passing
Saturn in its orbit, with both planets on the same side of 
the Sun. (c) Saturn and Earth must be on opposite sides 
of the Sun.

Process of Science
37. Earth-Centered or Sun-Centered? The phenomena discussed in this

chapter are all visible to the naked eye and therefore have been
known throughout human history, even during the thousands of
years when Earth was assumed to be at the center of the universe.
For each of the following, decide whether the phenomenon is
consistent or inconsistent with a belief in an Earth-centered
system. If consistent, describe how. If inconsistent, explain why,
and also explain why the inconsistency did not immediately lead
people to abandon the Earth-centered model.
a. The daily paths of stars through the sky
b. Seasons
c. Phases of the Moon
d. Eclipses
e. Apparent retrograde motion of the planets

38. Shadow Phases. Many people incorrectly guess that the phases of
the Moon are caused by Earth’s shadow falling on the Moon.
How would you convince a friend that the phases of the Moon
have nothing to do with Earth’s shadow? Describe the observa-
tions you would use to show that Earth’s shadow isn’t the cause
of phases.

Group Work Exercise
39. Lunar Phases and Time of Day. Before you begin, assign the follow-

ing roles to the people in your group: Scribe (takes notes on the
group’s activities), Proposer (proposes explanations to the group),
Skeptic (points out weaknesses in proposed explanations), and
Moderator (leads group discussion and makes sure everyone con-
tributes). Then each member of the group should draw a copy of
the following diagram, which represents the Moon’s orbit as
seen from above Earth’s North Pole (not to scale): 

Discuss and answer the following questions as a group:
a. How would the Moon appear from Earth at each of the eight

Moon positions? Label each one with the corresponding phase.
b. What time of day corresponds to each of the four tick marks

on Earth? Label each tick mark accordingly.
c. Why doesn’t the Moon’s phase change during the course of

one night? Explain your reasoning.
d. At what times of day would a full moon be visible to someone

standing on Earth? Write down when a full moon rises and
explain why it appears to rise at that time.

e. At what times of day would a third quarter moon be visible to
someone standing on Earth? Write down when a third quar-
ter moon sets and explain why it appears to set at that time.

f. At what times of day would a waxing crescent moon be
visible to someone standing on Earth? Write down when a
waxing crescent moon rises and explain why it appears to
rise at that time.

Investigate Further
Short-Answer/Essay Questions
40. New Planet. A planet in another solar system has a circular orbit

and an axis tilt of 35°. Would you expect this planet to have sea-
sons? If so, would you expect them to be more extreme than the
seasons on Earth? If not, why not?

41. Your View of the Sky.
a. Find your latitude and longitude, and state the source of your

information.
b. Describe the altitude and direction in your local sky at which

the north or south celestial pole appears.
c. Is Polaris a circumpolar star in your sky? Explain.

Earth

sunlight
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Group members  ___________________  _____________________   ______________________  

 

Group Quiz 
1. Which of the following statements about constellations is false? 

 

2. Ptolemy was important in the history of astronomy because he 

 

3. Suppose that Star X is red and Star Y is blue. What can you conclude? 

 

4. The age of the universe is about? 

 

5. What happens during the apparent retrograde motion of a planet? 

 

6. What is stellar parallax? 

 

7. How did Eratosthenes estimate the size of Earth in 240 B.C.? 

 

8. Copernicus was the first person to suggest a Sun-centered solar system. 

 

9. What practical value did astronomy offer to ancient civilizations? 

 

10. Which of the following is not an advantage of the Hubble Space Telescope over 
ground-based telescopes? 


