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Phases of the Moon (Part 2)




Phases of the Moon |

What percentage of the Moon’s surface is illuminated at 1:00 pm,
3:00 am, and 12:00 am, respectively?

A. 50%, 50%, 50% B. 0%, 50%, 0%

C. 0%, 30%, 0% D.100%, 100%, 100%



Solution

Answer: A

Justification: Fifty percent of the Moon’ s surface is illuminated by
the Sun’s light at all times, regardless of how much of the
illuminated side is visible to us. Remember that the Moon’s orbit is
on an incline from the Ecliptic Plane. Therefore, the Earth rarely
blocks any of the direct sunlight destined for the Moon. Even during

a Lunar and Solar eclipse, fifty percent of the Moon remains
illuminated.

Ecliptic Pole

Ecliptic Plane




Extend Your Learning:

Thought Experiment

What about a Lunar eclipse? How does light reach the Moon if the
Moon is supposedly in the Earth’s shadow?

Although the Earth’s shadow does
block all of the direct sunlight from
reaching the Moon, some light is
bent through Earth’s atmosphere
and does manage to reach the
Moon’s surface. By the same
process that creates the beautiful
reds and oranges characteristic of
sunsets, the light that reaches the
Moon during the lunar eclipse is
red shifted.



http://www.physicsclassroom.com/Class/light/u12l2f.cfm

Phases of the Moon Il

What is responsible for the phases of the Moon?

A. The Earth’s shadow is cast on a portion of the
Moon

B. The Moon spins between its dark and light
sides

C. The Sun moves behind a portion of the Moon

D. The Moon moves behind a portion of the Sun

E. None of the above



Solution

Answer: E

Justification: In questions I, Ill, and IV In the first set on
phases we determined that the phases of the Moon (or
the “ball” in the questions) are the result of observing the
Illuminated half of the Moon from different angles. When
the entire illuminated side is visible from your angle, you
observe a full-moon. When half the illuminated side is
visible form your angle, you see a half-moon.
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Extend Your Learning: Video

Title: Bill Nye — Phases of the Moon



http://www.youtube.com/watch?v=LaqrQyTm9B4

Phases of The Moon

Simulation

This simulation will help you to understand the ideas in the
following questions. If, at any point, you are confused about
the concepts —return to this slide to try out the simulation.
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http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::800::600::/sites/dl/free/0072482621/78778/Lunar_Nav.swf::Lunar%20Phases%20Interactive

Phases of the Moon llI

Which night sky corresponds to the horizon seen by the observer
In the following diagram?




Solution

Answer: C

Justification: Nearly the entire illuminated side of the
moon is visible to the observer.




Phases of the Moon IV

Which night sky corresponds to the horizon seen by
the observer in the following diagram?

View from above

Sizes and distances not to scale . - -




Solution

Answer: B

Justification: Nearly the half of the illuminated side of the
moon is visible to the observer. Therefore, the observer
only sees the rightmost side of the half of the sphere that
Is facing the Earth, because the left side of the sphere has
no sunlight reflecting from it.




Phases of the Moon V

Which night sky corresponds to the horizon seen by the
observer in the following diagram?




Solution

Answer: C

Justification: The Moon moves slowly
enough that we can consider it to be
stationary. This means that when we see
the Moon and Sun each day, it is due to the

rotation of the Earth. As a person standing
on Earth, it is possible for you to see 180°

range of motion. Another way to think about
this is to imagine that there is a line going
through the middle of the Earth (yellow line),
with you standing at along a line that is at a
90° (red line). If the Moon falls outside of this
1809, itis not observable by you. Therefore,
here you see no Moon in the night sky.




Phases of the Moon VI

If an observer sees the following night sky, which diagram correctly
depicts the position of the moon and observer?




Solution

Answer: C

Justification: The Moon’ s position is almost over head and

only half of the illuminated side of the Moon is visible from the
location of the observer.




Extend Your Learning: Video

Title: Phases of the Earth (from Moon)

Earth Phases seen from the Moon

4.) 197212416 04:00:00 UT (UT) © T




Phases of the Moon VI

How often do we experience a moonless night?

A. Once a month
B. Twice a month
C. Every Lunar Eclipse

D. Every Solar Eclipse




Solution

Answer: A

Justification: We
experience a moonless
night once a month when
the moon is closest to
the sun. Moonless nights

occur when the Moon Is
In between the Earth and
the Sun, so that the
Moon is entirely
unobservable from the
half of the globe
experiencing night time.




Phases of the Moon VI

The Canadian Government is planning on building an observatory so
that high school students can study the Moon better. They want to
build the telescope In a location that maximizes the number of hours
that the students can observe the Moon. In which location should they
construct the observatory?

A. South Pole
B. North Pole
C. Equator

D. All locations are equal




Solution

Answer: D

Justification: The observatory can be constructed in any of the
locations, as the Moon will be observahle for the same arnount of
time each day from any longitude on the Earths surface. As long
as the observer is on the side of the Earth that faces the Moon,
they will be able to see the moon for the same amount of time
regardless of longitude.



Phases of the Moon IX

How many hours is the Moon observable from a single location on
the Earth’s surface over the course of one day? (Assume you have
a telescope.)

A. 12hrs
B. 6hrs

C. Depends on the phase of the Moon




Solution

Answer: A

Justification: Remember this diagram from a
previous question.

A person on Earth is capable of seeing a range
of 180° (yellow line), with the person standing
perpendicular to this line (red line). One rotation
of the Earth is a total of 360° and takes
approximately 24 hours to complete.

Also remember that the Moon moves so slowly that we can consider it
to be stationary. Therefore our only concern is how long it takes the
Earth to make one complete rotation. Knowing that a person on Earth
IS only capable of seeing 180°, which is one half of a rotation, we can
determine that a person can see the Moon for one half of a rotation.

360°/2=180°-> 24 /2 =12 hours




Phases of the Moon X

Can you ever see the moon in the sky during the day?




Solution

Answer: Yes

Justification: The Moon and the Sun can be seen at the same
time during the day. In fact, for fifty percent of the time the Moon
IS In the sky during the day time. However, because the Moon is
not nearly as bright as the Sun, the Moon is not always
noticeable to the naked eye.




Extend Your Learning:

Lunar Quizzer

Lunar Phase Quizzer

Where is the Moon?

sunlight

i

i

l

reset  help about

Question Chooser

Choose a gquestion to test your
understanding of how the Earth-Moon-
Sun geometry determines the phases
of the Moon.

) Where is the Sun?
=) Where is the Moon?

[_) What is the Moon's phase?

[ show answer [

Moon's Appearance



http://astro.unl.edu/classaction/animations/lunarcycles/lunarphasequizzer.html

