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Textbook references: Foundations of Astronomy Chapters 2 and 3

Essential Questions
· How does the altitude/azimuth coordinate system differ from the celestial sphere coordinate system?

· How and why do celestial objects (e.g., the Sun, Moon, stars, and planets) appear to move in the sky on a daily or nightly basis?
· How and why do celestial objects (e.g., the Sun, Moon, stars, and planets) appear to move in the sky on seasonal basis?
· How does a viewer’s position on Earth affect the positioning of celestial objects in the sky?

· How does the positioning of a planet in space affect its positioning in the sky?

· Why are there seasons on Earth?

· Why do solar and lunar eclipses occur?
· What are the phases of the moon, and why do we see the moon go through phases?

Key Terms

constellation, zenith, horizon, north celestial pole, south celestial pole, celestial equator, altitude, azimuth, right ascension, declination, Polaris, circumpolar constellation, diurnal circle, rotation, revolution, precession, summer solstice, winter solstice, equinox, angular distance, ecliptic, second of arc, minute of arc, degree of arc, sidereal period, synodic period, moon phases, solar eclipse, lunar eclipse, umbra, penumbra, 

Review Questions

1. Why do the stars appear to move during the night when you observe them from Earth? 

2. What is the general motion of stars over the course of the night?

3. Describe the motion of circumpolar constellations over the course of the night.

4. Explain the following units of measure: degree, minutes of arc, seconds of arc.
5. Approximately how many degrees of the sky does your finger width occupy? An outstretched hand? A fist?

6. In terms of angular size, how large is the Sun? The moon?
7. How would you locate Polaris (located north, ~36⁰ above the horizon) using the altitude-azimuth coordinates?

8. What would be the altitude-azimuth coordinates for an object that is located at the zenith?

9. Why do modern astronomers continue to use the celestial sphere when they know that stars are not all at the same distance?

10. Draw a sketch of the celestial sphere and label the celestial poles, the celestial equator, lines of right ascension, and lines of declination.

11. Where is Polaris located on the celestial sphere?

12. Describe where you would see Polaris in the sky if you were observing from (a) the North pole (b) Atlanta (c) Ecuador (at the equator) (d) in South Africa (in the southern hemisphere).

13. How does precession of Earth affect what has been the North Star in the past and what will be the North Star in the future?
14. Describe the difference between a sidereal day and the average solar day.

15. If Earth did not spin on its axis, what would we seen in the sky?
16. Give two reasons why winter days are colder than summer days.
17. How would the seasons be different if Earth were inclined 90⁰ instead of 23.5⁰? What if the inclination were 0⁰ instead of 23.5⁰?
18. What is the ecliptic?

19. How does the rise and set location of the sun vary for the following dates: June 21 to September 21, September 21 to December 21, December 21 to March 21, March 21 to June 21?
20. The Earth goes around the Sun in one year. Approximately how far does the Sun move in one day around the celestial sphere?
21. In terms of the positioning of the Earth and Sun, why are summer constellations not visible at night during the winter?

22. Why is Venus known as “the morning star” and “the evening star”?
23. In terms of the positioning of the Sun, Earth, and Jupiter, explain why we might not see Jupiter at night.
24. In terms of the layout of the solar system, why do the planets all appear to fall along the ecliptic?
25. Explain the difference between the sidereal period of the moon and the synodic period of the moon.
26. Sketch the difference in appearance between a New moon, a  1st quarter moon , a full moon, and a 3rd quarter moon 

27. Sketch the difference in positioning of the moon around the Earth for the same phases above. When is the moon waxing? When is the moon waning?

28. Is the dark side of the moon always dark? Is the dark side of the moon always the same side?

29. If the Moon is directly overhead when the Sun is setting, what phase must the moon be in?

30. Sketch the positions of the Earth, Moon, and the Sun for a solar eclipse.

31.  Sketch the positions of the Earth, Moon, and the Sun for a lunar eclipse.

32.  Why are solar eclipses not as frequently seen as lunar eclipses?
33. Solar and Lunar eclipses can only occur at certain moon phases. In what moon phase can a solar eclipse occur? In what moon phase can a lunar eclipse occur? 
34. Explain what we would see if the moon’s orbit were not titled 5⁰ off the ecliptic.
Astronomy Content Standards





SAST3. Students will describe and explain the celestial sphere and astronomical observations made from the point of reference of the Earth. 


a. Evaluate the effects of the relative positions of the Earth, moon, and sun on observable phenomena, e.g. phases of the moon, eclipses, seasons, and diurnal cycles. 


b. Describe how latitude and time of the year affect visibility of constellations. 


c. Predict visibility of planets (major and minor) in the solar system based on relative orbital motion. 

















Characteristics of science standards


SCSh1. Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science. 


SCSh2. Students will use standard safety practices for all classroom laboratory and field investigations. 


SCSh3. Students will identify and investigate problems scientifically. 


SCSh4. Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 


SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 


SCSh6. Students will communicate scientific investigations and information clearly. 


SCSh7. Students analyze how scientific knowledge is developed.


SCSh8. Students will understand important features of the process of scientific inquiry. 












