
Phases of the Moon

Lecture 3 
1/23/2014



Logistics
If you have not set up a pin # 
see me after class

First day? See me after class

Must bring “Lecture Tutorial” 
book with you every day



How are the motions and positions of 
Earth and the Sun connected to what 

happens on Earth?
• Earth’s rotation on its axis determines the 

length of the day.
• Earth’s orbit around the Sun determines the 

length of the year.
• The tilt of Earth’s rotational axis with respect 

to the plane of Earth’s orbit causes the 
seasons.



The changing phases of the Moon originally 
inspired the concept of the month



Earth orbits Sun 
Moon orbits Earth



Phases of the Moon
What causes the moon to appear bright?
a) The same reason the Sun is (nuclear generation)
b) The Earth’s rotation
c) Reflection of sunlight



Phases of the Moon
• Moon orbits Earth 

approximately once a 
month

• The moon always has 
the same side facing 
earth*

• As the moon orbits the 
Earth, its position with 
respect to the Sun 
changes, causing 
lunar phases



Moon Phase Names
• New Moon
• Waxing Crescent
• First Quarter
• Waxing Gibbous
• Full Moon 
• Waning Gibbous
• Third Quarter
• Waning Crescent

Whats the current 
Moon Phase?



Phases of the Moon
1/2 of the Moon is 
always illuminated by 
the Sun



Phases of the Moon - New Moon

When moon and
Sun are on the
same side of Earth
get New Moon 

(dark)



Phases of the Moon - Full Moon

When moon and
Sun are on
opposite sides of
Earth get Full Moon



Although the 
Moon is always 
½ lit by the 
Sun, we see 

different 
amounts of the 
lit portion from 

Earth 
depending on 

where the 
Moon is 

located in its 
month-long 

orbit.



Lecture Tutorial: The Cause of 
Moon Phases (p. 81)
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How many phases shown in the 
picture at the left will the Moon go 
through in one day?  

How long does it take the Earth to 
complete one rotation?  How far will 
the Moon have moved?

How long does it take the Moon to 
complete one orbit?  How many of 
the phases will the Moon have gone 
through in this time?

How much of the Moons total surface 
is illuminated when it is in the New 
Phase?  Full Phase?

How  much of the illuminated surface 
of the Moon is visible from Earth 
when it is in the First Quarter Phase, 
Full Phase?



During very special 
circumstances, we can have 
an Eclipse

http://www.youtube.com/watch?v=eOvWioz4PoQ

http://www.youtube.com/watch?v=eOvWioz4PoQ
http://www.youtube.com/watch?v=eOvWioz4PoQ


During very special 
circumstances, we can have 
an Eclipse

• A lunar eclipse is when the moon 
passes through the Earth’s shadow

• A solar eclipse is when the Moon moves 
in front of the Sun



Eclipses occur ONLY when the Moon crosses 
the plane of Earth’s orbit around the Sun AND 

ONLY during the NEW or FULL phases

Lunar Eclipse

Solar Eclipse



Eclipses
Because of the inclination of the moon’s orbital plane 

with respect to ecliptic, Eclipses are rare
Eclipses occur when the Moon crosses the ecliptic 

during the new or full phase



When the Earth’s shadow hits the Moon we have a …….

Lunar Eclipse



What phase of the Moon is this?

Lunar Eclipse

A)New Moon
B) Full Moon
C) Third-Quarter Moon
D) First-Quarter Moon



Lunar Eclipse
• When Earth blocks most of the sunlight from 

illuminating the Moons surface for several 
hours when in the full moon phase



Solar Eclipse
A solar eclipse is when the 
Moon moves in front of the 
Sun



Eclipses

If the moon crosses the ecliptic during 
new moon what occurs

a) Lunar eclipse
b) Solar eclipse
c) No eclipse
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