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GEOLOGY 306 Laboratory NAME:    
Instructor:  TERRY J. BOROUGHS 

Locating the Planets (Chapter 19) and the Moon and Sun (Chapter 21) 
For this assignment you will require: a calculator, colored pencils, a metric ruler, meter stick (provided), 
stereoscopes (provided).  Objectives for chapter 19: you should be able to explain the observed motion of a planet 
when it is viewed from Earth; give the position of a planet by listing the constellation in which it is located; explain the 
conditions that determine whether or not a planet can be seen on a specified date.  Objectives for chapter 21: you 
should be able to recognize and name each of the phases of the Moon; diagram the Earth, Moon, and Sun in their 
proper relation for each of the phases of the Moon; explain the difference between the synodic and sidereal cycles of 
the Moon; diagram the Earth, Moon, and Sun in their proper relation during a solar and lunar eclipse; discuss the 
difference between lunar terrae and maria and be  able to recognize each on a lunar map or photograph; determine 
the relative ages of lunar features and recognize and name the different types of lunar craters; diagram and label the 
parts of the Sun and describe several of the features found on the solar surface. 

The following questions refer to Chapter 19, (PAGES 259 – 278 IN YOUR MANUAL, 7
th

 ed.) 

(Read the questions from your manual and place your answers in the following spaces provided.) 

1.  

Planet Exact distance (Aus) Exact Period of Revolution around the Sun 

Mercury    

Venus    

Earth   

Mars    

Jupiter    

Saturn   

Uranus   

Neptune   

  

2. As shown on Figure 19.2, the direction of revolution of the planets in the solar system, when viewed 
from above the Northern Hemisphere of the Earth is (clockwise, counter-clockwise). Select the best 
answer. 

3. Using the information in Question 1, write a brief statement comparing the period of revolution of a 
planet to its distance from the Sun 

 

 

4. Using Table 19.1, determine the location, in degrees for the following planets on the dates in 
question. 

Planet 
Degree Location  

(on February 1, 2013) 
Degree Location  

(on March 1, 2013) 

Mercury    

Venus    

Mars    



 2 

5. Use figure 19.2 and the data from the previous question to accurately plot the on February 1, 2013  
the locations of the Earth, Mercury, Venus, and Mars to determine the constellation for the following 
planets.  Follow the steps outlined in your manual to answer question 6. 

• Planet Mercury (on February 1, 2013) is “in” Constellation:     

•  Planet Venus (on February 1, 2013) is “in” Constellation: 

• Planet Mars (on February 1, 2013) is “in” Constellation: 

6. Use the information form question one to answer the following: 

Mercury makes                       .                    revolutions in one Earth year and appears to move 

 (rapidly, slowly, does not appear to move at all)  Select the best answer. 

  

Jupiter makes                       .                    of a revolution in one Earth year and appears to move 

(rapidly, slowly, does not appear to move at all)  Select the best answer. 

 

7. Using the information from question 4, estimate how many degrees each of the following planets will 
move in their orbit over a period of one month. 

Planet 
Degree Movement over one month from 

(February 1, 2013 to March 1, 2013) 

Mercury   

Venus   

Mars   

8. Nearby planets appear to move: 

 

Distant planets appear to move: 

 

9. Describe the apparent direction (Clockwise or Counter-clockwise) of motion for Mars at each of the 
six positions shown in Figure 19.3  See Lecture notes for completed figure. 

Position 1:  Position 3:  Position 5:  

Position 2:  Position 4:  Position 6:  
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10. Could the observed “retrograde” motion of Mars relative to the background of stars be due to the 

change in viewing angle produced by the different orbital speeds of the Earth relative to Mars, which 

in turn produces the illusion of Mars moving background? (yes or no) 

  

11. How did Ptolemy explain the motion of the planets, Sun and Moon?  In other words, what type of 
features or movements did he use to model the motion of these objects? 

 

Questions associated with page 265 (7
th

) (Summary / Report Page for chapter 19):  

1. Does Mars exhibit retrograde motion when seen from Earth? (Yes or No?) 

2. Does the viewing angle between Earth and Mars influence the apparent retrograde motion of Mars? 
(yes or no?) 

 

3. Describe what is meant when a planet is said to be “in” a particular constellation: 

 

 

4. When viewed from Earth, Mercury’s position, relative to the background stars, changes dramatically 
each year. Does the speed of Mercury’s orbit, or its distance from the Sun, or a combination of 
both influence the movement of this planet in relation to the background stars? 

 

5. When viewed from Earth, Neptune’s position, relative to the background stars, changes very little 
each year.  Does the speed of Neptune’s orbit, or its distance from the Sun, or a combination of 
both influence the movement of this planet in relation to the background stars? 

 

The following questions refer to Chapter 21, (PAGES 281 – 288 IN YOUR MANUAL, 7
th

 ed.) 

(Read the questions from your manual and place your answers in the following spaces provided.) 

1. Complete this question using figure 21.1 and question #2 in your manual.  You will need this 

information later. 

2. As the Moon journeys from position 1 to position 5, does the portion of its illuminated side that is 

visible from Earth increase or decrease? 

3. As the Moon journeys from position 5 to position 8, does the portion of its illuminated side that is 

visible from Earth increase or decrease? 
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4. Fill in the following table using your observations of figure 21.1 (7
th
 edition) by identifying the name of 

the phase and corresponding letter (A-H) for positions 1-8. 

Position 
Number 

Letter of 
Phase as seen 

from Earth 

Name of Phase 

1.    

2.    

3.    

4.    

5.    

6.    

7.    

8.    

5.  The Full Moon is highest in the sky to an Earth-bound observer at (noon, sunset, midnight, sunrise) 

Select the best answer. 

6.  Is the First Quarter Moon highest in the sky to an Earth-bound observer at (noon, sunset, midnight, 

sunrise) Select the best answer. 

7. Is the 3
rd

 Quarter Moon highest in the sky to an Earth-bound observer at (noon, sunset, midnight, 

sunrise) Select the best answer. 

8. Can a Full Moon be observed from Earth by an observer positioned at noon?  Explain your answer. 

 

 

9. Can the first- and third-quarter lunar phases be observed during daylight hours?  Explain the reason 
for your answer. 

 

 

10.  At approximately what times will the 1
st
 quarter Moon rise and set? 

Rise:      Set:  
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11.    At approximately what times will the 3
rd

 quarter Moon rise and set? 

Rise:      Set:  

12. Assume that a crescent-phase Moon is observed in the early evening in the western sky.  During the 
next few days, will the Moon be rising (earlier or later?)  Will the visible portion of the Moon become 
progressively (larger or smaller?) 

        | 

13. Complete this question using figure 21.2 (question 15) (7
th
 edition) in your manual.  You will need 

this information later. 

14. Select from the eight lunar positions (labeled 1-8) in Month 1 and indicate which of the numbered 

positions represents the following lunar phases: 

New-Moon:  Third Quarter:   Full Moon:   First Quarter: 

15. After a 360° revolution beginning at the new-Moon phase in Month 1, what numbered position from 

the eight lunar positions (labeled 1-8) is the Moon located at in Month II? 

16. What is the name for one complete 360° revolution of the Moon around Earth?  How many days 
does this take? 

      |  

17. Is position 1 in Month 2 the new-Moon phase?  If not, what position from the eight lunar positions 

(labeled 1-8) does it occur in Month 2? 

 

18.  In Month 2, when the Moon moves the additional distance in its orbit, and is again at the New-Moon 
phase it will have completed a _______________month, which takes________________ days: 

      Month  |     Days 

19. In your own words, explain the difference between a sidereal month and a synodic month. 

 

 

20. In the following space, sketch a “side view” and label the positions of the Sun, Earth, and Moon 
during a Lunar Eclipse. 
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21. Does a Lunar Eclipse occur during the (new-Moon, first-quarter, or full-Moon) phase of the Moon? 

 

22. In the following space, sketch a “side view” and label the positions of the Sun, Earth, and Moon 
during a Solar Eclipse. 

   

 

  

 

 

 

23.  Does a Solar Eclipse occur during the (new-Moon, third-quarter, or full-Moon) phase of the Moon? 

 

Extra credit Questions associated with page 287 (7
th

) (Summary / Report Page for chapter 21):  

1. Skip  

2. Each of the four photographs in figure 21.11 (6
th 

edition) or figure 21.5 (7
th
 edition) were taken when 

the Moon was at its highest position in the sky.  In the space provided write the name of the phase 
represented and the time of the day when the picture was taken.  Don’t forget to include AM or PM! 

• Photo 1:  Phase:     Time:    

• Photo 2: Phase:      Time:    

• Photo 3: Phase:      Time:  

• Photo 4: Phase:      Time:  

3. Explain the difference between a sidereal and synodic Month. 

 

 

4. Define the following terms: 

•  Solar eclipse: 

•  New -Moon: 

The End!!!! 


