
Phases of the Moon Exercise  

In this exercise, you will investigate the cause of the phases of the Moon. The figure below shows an 

orbital diagram of the Earth-Moon system as viewed from above the Earth's North pole. Light from the 

Sun is coming from the left. Note that the drawing is not to scale.  

Section I  

Shade in the part of the Moon that is in shadow and the part that is unobservable from Earth in each of 

the eight numbered positions. The first has been completed as an example. (Use dark shading for the 

shadow, light cross-hatch for the unobservable side. The possible answers are given in Section I 

Answers below)  

You do not need to scan or upload your shaded drawings, just fill in the answers. 

Type Answers here 

1. O     2.  A   3. G    4.  B    

5. F    6.  C   7. D    8. E      



 

Section I Answers 

 

 

 

 

 

 

 

 

 

 

 



Section II  

Record the phase and appearance of the Moon in Table 1 for each of the eight positions in the diagram. 

(Again, the first has been done as an example.) Also determine the Moon's elongation. The elongation 

refers to the separation between the sun and moon in the sky. For example, the full moon and sun are 

separated by 180 degrees. Note that if you know the Moon's elongation, you know its phase, and vice 

versa.  Use the phases in Section II Answers on next page. Again, you do not need to scan your 

drawings. 

Position 1 Position 2 Position 3 Position 4 

 
 

 
 

 
 

 
 

Position 5 Position 6 Position 7 Position 8 

 
 

 
 

 
 

 
 

 

Table 1.  Type Answers here 

1.  B waxing crescent 45° 2. C first quarter 90°   3. D waxing gibbous 135°   4. E full moon 180° 

  

5. F waning gibbous 45°  6. G third quarter 90°    7. H waning crescent 135°    8. I new moon 180°

  

 

 



 

Section II Answers 

 

 

Section III  

Use the diagram to type in the missing data. It will be helpful to figure out how many degrees the 

moon moves in one hour. (Hint: There are 360 degrees in a circle and 24 hours in the day) 

Phase of Moon Time of Day Moon’s Position in Sky 

New Noon Directly overhead 

Waxing Crescent 4:00 pm 75° above Eastern horizon 

First Quarter 3:00 pm 30° above Western horizon 

Waxing Gibbous 8:00 pm 150° above Eastern horizon 

Full Midnight 15° above Eastern horizon 

Waning Gibbous 3:00 am Setting in the West 

Third Quarter 4:00 am 120°above Eastern horizon 

Waning Crescent 12:00 (noon) 180° above Eastern horizon 

 


