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Laboratory Investigation: Moon Phases  

 

Objectives 

1. To identify the positions of the sun, moon, and Earth during various phases of the 

moon.   

2. To describe how the phases of the moon occur as it revolves around the sun.   

  

Background Information 

 The moon, like Earth, shines by reflecting light from the sun.  Because the moon 

revolves around Earth, its reflected light is not always visible from Earth.  When Earth is 

between the sun and the moon, half of the moon is illuminated (lighted).  This is the full 

moon phase.  When the moon is between the sun and Earth, we cannot see the lighted 

side of the moon.  This is the new moon phase.  Following the new moon, we see a 

slender crescent, then a quarter moon, then a gibbous (more than a quarter) moon, and 

finally the full moon.  After full moon, the phases reverse until the moon is invisible 

again.  Because the Moon's period of rotation is about the same as its period of revolution 

around Earth, we always see the same side of the moon.  The complete lunar phase cycle 

takes about 29 1/4 days-new moon to new moon.  This is also called a synodic month. 

 

Lab Strategy 
You will demonstrate the phases of the moon. 

 

Materials 
lamp 

plastic foam ball (1/4 size of globe) 

globe                                         

wire (stiff)

 

Problem   
How does the relationship between the sun, moon, and Earth affect the different phases of the 

moon as seen from Earth?   

 

Procedure:  

Part 1: (use figure 1) 

 

1. Push the wire through the plastic foam ball (moon), and make a right angle bend in the wire 

at about 10-cm. 

 

2. Place the globe (Earth) on a desk so you can walk completely around it (if possible). 

 

3. Place the lamp (sun) about 0.5 meters from Earth/globe. 

 

4. Place the moon between Earth and the sun slightly above the plane of the equator so you 

can see the entire moon.  (this is because the size of the moon and Earth are not to scale).   

 

5. Observe the moon as if you where looking at the moon FROM Earth.  (basically, position 

yourself as if you on Earth looking at the moon in real life).  



6. Record your observations of the moon on figure 1 at position “a”.  In figure 1, please fill 

in the circle exactly what you observe. 

 

7. Then move the moon 1/4 of the way around Earth in a counterclockwise direction.  Record 

your observations on figure 1 at position “b”. (make sure you look at the moon as if you 

are really looking at the moon from Earth and hold the moon’s position high enough so the 

Earth does not eclipse the moon).  

 

8. Do the same with the moon 1/2 of the way around Earth (position “c” on figure 1) and 3/4 

of the way around Earth (position “d” on figure 1). (make sure you look at the moon as if 

you are really looking at the moon from Earth and hold the moon’s position high enough 

so the Earth does not eclipse the moon).  

 

Part 2: (use figure 2) 

9. Place the moon again between Earth and the sun. 

 

10. Observe Earth and the moon from “space" (a position directly above Earth or directly 

above the globe which is a birds-eye view of the moon and the globe).  Record your 

observations of the moon on figure 2 at position “a”. 

 

11. Again move the moon 1/4 of the way around Earth in a counterclockwise direction.  

Record your observations of the moon on figure 2 at position “b”.  

 

12. Do the same with the moon 1/2 of the way around Earth (position “c” on figure 2) and 3/4 

of the way around Earth (position “d” on figure 2). 

 

 

Data and Observations: Phases of the Moon 

 

Figure 1: Moon Phases as it appears from Earth (20 points) 

 

LABEL EACH PHASE IN THE SPACE PROVIDED BELOW 

 

 

 

_______________         ________________          ________________         ______________ 

 

 

 



Figure 2: Moon Phases as it Appears From Above the Earth and Moon (20 points) 

Analysis and Conclusions: 4 points each (#13 is 6 points) 

1. Label figure two with the appropriate names of each phase. 

 

2. Draw and label in figure 2 waxing crescent/gibbous and waning crescent and gibbous.  

 

3. What is the phase called when it appears we cannot see the moon from Earth? Explain why.  

 

 

 

 

4. Why is position “b” in both figures called first quarter moon? 

 

 

 

When the moon is in this position, how much of it can we actually see from Earth? 

 

 

 

5. Explain why position “c” is called the full moon? 

 

 

 

 

 

6. What moon phase is a lunar eclipse possible?  Why is it possible? 



7. How often would a lunar eclipse occur if the moon’s orbit were not inclined? Why?  

 

 

 

8. What is the direction of the moon’s revolution around Earth? Describe other astronomical 

motion(s) that are similar to the moons’.   

 

 

 

9. Is the phase of the moon waxing or waning when the ball is moving away from the light 

source and moving counterclockwise?  Explain how it moves when it is waning.   

 

 

 

10. Between which phases is the moon said to be waxing?   

 

Waning? 

 

 

11. Draw and label the relative positions of the sun, the moon, and the Earth (as you look from 

a side profile) during a… 

 

Full moon?  

 

 

New moon? 

 

 

12. If half the moon is always illuminated, why does the moon go though phases? 

 

 

 

 

13. Would the phases of the moon be observable if the observer was located between the moon 

and Venus (2nd planet from the sun)? Explain your answer fully and include a model in 

with your explanation.   

 

 

 

 

 

 

  


