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AIM 1: What are the phases of the moon? 
 
HW  

·  Read “Earth’s Moon” p227-229 
·  Do all questions on Part A&B-1 on p229-231 

 
The phases of the moon 

 
 
The new moon phase  
When the moon and the sun are on the same side of Earth, the moon's dark side faces Earth, and the illuminated side of the moon is 
not visible from Earth.  
 
 
The full moon phase  
When the moon's position is opposite the sun, a fully lighted moon is seen.  
  
 
The quarter moon phase 
If the positions of the moon and sun rays are 90o apart, half of the moon is lighted and half is in shadow.  
  
The moon's periods of rotation and revolution are equal (see reference table Solar System Data). Because of this, the same side of the 
moon always faces Earth.  
  
 
 
During a solar eclipse the Moon blocks the Sun.  
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Because of the tilt of the moon's orbit with respect to Earth's orbit (an angle of about 5o), a solar eclipse does not happen at each new 
moon. 
 
 

 
 
 
During a lunar eclipse the moon is in the shadow of Earth and it turns a coppery red because sunlight is bent by Earth's atmosphere.  
Because of the tilt of the moon's orbit, a lunar eclipse does not happen every month. 
 
 

 
  
 
 
The angular diameter as seen from an observer is the diameter measured as an angle. It depends on the size of the object and the 
distance from the observer.  

Ex:  
The sun's angular diameter is larger in winter and smaller in summer. Therefore, Earth is closest to the sun in January and 
farthest from the sun in July.  
 

Tides are due to the gravitational attraction of the moon and the sun. The moon has more effect on the tides because it is so much 
closer to Earth.  
There are two low tides and two high tides per day. 
  

·  The highest high tides occur when the Moon and Sun are aligned and on the same side (New Moon position) 
 

·  The lowest low tides occur when the Moon and Sun are aligned but on different side of the Earth (Full Moon position) 
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TEST YOUR UNDERSTANDING 
8/07 
1 Scientists can plan to photograph a solar eclipse because most astronomical events are 
        (1) cyclic and predictable (2) cyclic and unpredictable (3) random and predictable (4) random and unpredictable 
9 The diagram below represents the Sun’s rays striking Earth and the Moon. Numbers 1 through 4 represent positions of the Moon in 
its orbit around Earth. 

 
The highest tides on Earth occur when the Moon is in positions     (1) 1 and 3     (2) 2 and 4     (3) 3 and 2     (4) 4 and 1 
6/07 
Base your answers to questions 65 through 69 on the data table below, which shows the percentage of the lighted side of the Moon 
visible from Earth for the first fourteen days of July 2003. 

 
65 On what July date listed in the table did the Moon appear as shown below?  

 
66 What motion of the Moon causes the percentage of the lighted side of the Moon visible from Earth to change from July 1 to July 
14?  
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67 A full Moon phase was observed on July 14. On what day in August was the next full Moon phase observed?  
68 The diagram below shows the orbit of the Moon around Earth. Place an X on the orbit to show where the Moon was in its orbit on 
July 14, 2003.  

 
  
69 Why are the phases of the Moon considered to be cyclic?  
1/07 
2 Which sequence of Moon phases could be observed from Earth during a 2-week period? 

 
  

 
8/06 
2 The same side of the Moon always faces Earth because the 
        (1) Moon’s period of rotation is longer than its period of revolution around Earth 
        (2) Moon’s period of rotation is shorter than its period of revolution around Earth 
        (3) Moon rotates once as it completes one revolution around Earth 
        (4) Moon does not rotate as it completes one revolution around Earth 
4 The diagrams below represent Earth’s ocean tides at four different positions of the Moon. Which diagram shows the Moon position 
that will produce the highest high tides and the lowest low tides? (The diagrams are not drawn to scale.) 
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Base your answers to questions 36 and 37 on the diagram below, which shows the Moon, Earth, and the Sun’s rays as viewed from 
space. Letter A indicates a certain position of the Moon in its orbit. 

 
36 Which diagram correctly shows the direction of Earth’s rotation and revolution? 

 

 
37 Which diagram represents the phase of the Moon, as seen by an observer on Earth, when the Moon is located at position A in its 
orbit? 
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6/06 
5 The diagram below shows the Moon orbiting Earth, as viewed from space above Earth’s North Pole. The Moon is shown at eight 
positions in its orbit. 

 
Spring ocean tides occur when the difference in height between high tide and low tide is greatest. At which two positions of the Moon 
will spring tides occur on Earth?  (1) 1 and 5 (2) 2 and 6 (3) 3 and 7 (4) 4 and 8 
10 The diagram below shows Earth’s orbit around the Sun and different positions of the Moon as it travels around Earth. Letters A 
through D represent four different positions of the Moon. 

 
An eclipse of the Moon is most likely to occur when the Moon is at position 
        (1) A     (2) B     (3) C     (4) D 
Base your answers to questions 39 through 41 on the diagram below, which has lettered arrows showing the motions of Earth and the 
Moon. 

 
  
39 These lettered arrows represent motions that are 
        (1) noncyclic and unpredictable     (2) noncyclic and predictable     (3) cyclic and unpredictable     (4) cyclic and predictable 
40 Which two motions are completed in about the same amount of time?    (1) A and B     (2) B and C     (3) C and D     (4) A and D 
41 Which lettered arrow represents the motion that causes the Moon to show phases when viewed from Earth?     

(1) A     (2) B     (3) C     (4) D 
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1/06 
Base your answers to questions 57 through 59 on the diagram below, which shows the Moon’s orbit around Earth. Four positions of 
the Moon are represented by letters A, B, C, and D. Earth’s North Pole is labeled. The shaded areas on Earth and the Moon represent 
night. 

 
57 What motion of the Moon results in the Moon phases as viewed from Earth? 
58 A total solar eclipse sometimes occurs when the Moon is at position A. Explain why a total solar eclipse does not occur every time 
the Moon is at position A. 
59 State one season that begins when the line separating day and night passes through Earth’s North Pole, as shown in this diagram. 
6/04 
3 The time required for the Moon to show a complete cycle of phases when viewed from Earth is approximately      

(1) 1 day     (2) 1 week     (3) 1 month     (4) 1 year  
55 The diagram below shows the Sun, the Moon, and Earth in line with one another in space. On the diagram, draw two dots (°) on the 
surface of Earth to indicate the locations where the highest ocean tides are most likely occurring.  

 
1/04 
5 What is represented by the diagram below?  

                      
               (1) changing phases of the Sun       (2) changing phases of the Moon      

(3) stages in an eclipse of the Sun      (4) stages in an eclipse of the Moon  
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Base your answers to questions 38 and 39 on the graph below. The graph shows the recorded change in water level (ocean tides) at a 
coastal city in the northeastern United States during 1 day.  

 
38 Which inference about tides is best made from this graph?  
                (1) The hourly rate of tidal change is always the same.     (2) The rate of tidal change is greatest at high tide. 
                (3) The tidal change is a random event.                               (4) The tidal change is cyclic.  
39 According to the pattern shown on the graph, the next high tide will occur on the following day at approximately          
                (1) 12: 30 a. m. (3) 3: 15 a. m. (2) 2: 00 a. m. (4) 4: 00 a. m.  
8/03 
64 Draw a circle of approximately this size “O” to represent the Moon's position in its orbit when a solar eclipse is viewed from Earth. 
65 Approximately how many complete revolutions does the Moon make around Earth each month? 
66 Explain why solar eclipses do not occur every time the Moon revolves around Earth. 
 1/03 
4. Which diagram sequence correctly shows the order of Moon phases, as viewed from Earth, for a period of 1 month? [Note that 
some phases have been omitted.]  
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5. The diagram below shows the relative positions of the Sun, the Moon, and Earth when an eclipse was observed from Earth. 
Positions A and B are locations on Earth's surface.  

 
Which statement correctly describes the type of eclipse that was occurring and the position on Earth where this eclipse was observed?  

(1) A lunar eclipse was observed from position A          (2) A lunar eclipse was observed from position B.  
(3) A solar eclipse was observed from position A.         (4) A solar eclipse was observed from position B.  

8/02 
75 The diagram provided in your answer booklet represents the Sun and Earth as viewed from space on a certain date.  

 
a Using a symbol for the Moon of approximately this size (O), draw the position of the Moon on the diagram provided in your answer 
booklet at the time when the full- Moon phase is observed from Earth. 
b Draw an arrow on the diagram above that shows the Earth motion that causes surface ocean currents and surface winds to curve 
(Coriolis effect) 
6 A cycle of Moon phases can be seen from Earth because the  

(1) Moon's distance from Earth changes at a predictable rate      (2) Moon's axis is tilted  
(3) Moon spins on its axis                                                                  (4) Moon revolves around Earth  

6/02 
7 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the North Pole.  
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Beginning with the Moon at position X (the new-Moon phase), which sequence of Moon phases would be seen by an observer on 
Earth during 1 month?  

 
1/02 
Base your answers to questions 39 through 42 on the graph below, which shows the maximum altitude of the Moon, measured by an 
observer located at a latitude of 43oN during June in a particular year. The names and appearance of the four major Moon phases are 
shown at the top of the graph, directly above the date on which the phase occurred.  

 
39 What was the maximum altitude of the Moon on June 22?     (1) 40o    (2) 43o   (3) 46o (4) 50o  
40 Which diagram best represents the Moon's phase observed on June 11?  
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41 Which city is closest in latitude to the location where these observations were made?   
(1) Binghamton      (2) New York City     (3) Albany      (4) Syracuse  

42 Which terms describe both the changes in the maximum altitude of the Moon and the changes in the Moon's phases over a period 
of several years?  

(1) cyclic and predictable (2) cyclic and unpredictable (3) noncyclic and predictable (4) noncyclic and unpredictable  
8/01 
45 The diagram below shows the Moon orbiting Earth as viewed from space above the North Pole. The Moon is shown at eight 
different positions in its orbit,  

 
At which two positions of the Moon is an eclipse of the Sun or Moon possible? (1) 1 and 5   (2) 2 and 6   (3) 3 and 7 (4) 4 and 8  
6/01 
1The diagram below shows the Moon in different positions as it revolves around Earth, as observed from above the North Pole (NP).  

 
Which image correctly represents the Moon at position 8, as observed from Earth?  

 
8 The passage of the Moon into Earth's shadow causes a  

(1) lunar eclipse   (2) solar eclipse           (3) new Moon     (4) full Moon  
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Base your answers to questions 45 and 46 on the data table below. The data table provides information about the Moon, based on 
current scientific theories.  

 
45 Which statement is supported by the information in the table?  

(1) The Moon was once a comet.                                      (2) The Moon once had saltwater oceans.  
(3) Earth is 4.5 billion years older than the Moon.           (4) Earth was liquid rock when the Moon was formed.  

46 Which Moon feature is an impact structure? (1) crater   (2) maria plain    (3) terrae highland  (4) mantle  
 

 


