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
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The new moon phase
When the moon and the sun are on the same sidarthf, Ehe moon's dark side faces Earth, and thmitlated side of the moon is
not visible from Earth.

The full moon phase
When the moon's position is opposite the sun,lg fighted moon is seen.

The guarter moon phase
If the positions of the moon and sun rays arkaqgrt, half of the moon is lighted and half ishadow.

The moon's periods of rotation and revolution ajesé (see reference table Solar System Data). Beaaiuthis, the same side of the
moon always faces Earth.

During a_solar eclipsthe Moon blocks the Sun.




Because of the tilt of the moon's orbit with regded=arth's orbit (an angle of abol},5 solar eclipse does not happen at each new
moon.

- Earth’s plane

of resrolution

T~ & Moon's plane
of revolution

During a_lunar eclipsthe moon is in the shadow of Earth and it turas@pery red because sunlight is bent by Earth'ssihere.
Because of the tilt of the moon's orbit, a lundipse does not happen every month.
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The angular diametexs seen from an observer is the diameter meaasgrad angle. It depends on the size of the objettre
distance from the observer.
EXx:
The sun's angular diameter is larger in winter emdiller in summer. Therefore, Earth is closeshéosun in January and
farthest from the sun in July.

Tidesare due to the gravitational attraction of the maad the sun. The moon has more effect on the hideause 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&earaligned and on the same side (New Moon pogition

The lowest low tides occur when the Moon and Seradigned but on different side of the Earth (lddon position)
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TEST YOUR UNDERSTANDING
8/07
1 Scientists can plan to photograph a solar ecligsause most astronomical events are
(1) cyclic and predictable (2) cyclic angpvedictable (3) random and predictable (4) randodhunpredictable
9 The diagram below represents the Sun’s raydragrikarth and the Moon. Numbers 1 through 4 reprtgsesitions of the Moon in
its orbit around Earth.

4

Sun’s rays

(Mot drawn to scale)

The highest tides on Earth occur when the Moon poisitions (1) 1and3 (2)2and4 3J3nd2 (4)4and1l

6/07

Base your answers to questions 65 through 69 oddtsetable below, which shows the percentageeolighted side of the Moon
visible from Earth for the first fourteen days ofyJ2003.

Percentage of Lighted
Date Side of the Moon Visible
From Earth (%

July 1 1

July 2 5

July 3 10

July 4 17

July 5 26

July & a7

July 7 48

July 8 59

July 9 70

July 10 80

July 11 a9

July 12 85

July 13 58

July 14 100

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

66 What motion of the Moon causes the percentagieedfghted side of the Moon visible from Earthcteange from July 1 to July
14?



67 A full Moon phase was observed on July 14. Oatvday in August was the next full Moon phase ol
68 The diagranbelowshows the orbit of the Moon around Earth. PlacX am the orbit to show where the Moon was in its toobi
July 14, 2003.

Moon's
orbit

North Pole

69 Why are the phases of the Moon considered trydle?
1/07
2 Which sequence of Moon phases could be obseroedEarth during a 2-week period?

Key

O Full Moon phase

. MNew Moon phase
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8/06
2 The same side of the Moon always faces Earthusecthe
(1) Moon’s period of rotation is longer thids period of revolution around Earth
(2) Moon’s period of rotation is shorteathits period of revolution around Earth
(3) Moon rotates once as it completes enelution around Earth
(4) Moon does not rotate as it completes mvolution around Earth
4 The diagrams below represent Earth’s ocean &itlesur different positions of the Moon. Which diam shows the Moon position
that will produce the highest high tides and thedst low tides? (The diagrams are not drawn toescal

Key

E = Earth H = High tide
M = Maon L = Low tide
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Base your answers to questions 36 and 37 on tigeaaiabelow, which shows the Moon, Earth, and the&<Stays as viewed from
space. LetteA indicates a certain position of the Moon in itsibrb
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(Mot drawn to scals)
36 Which diagram correctly shows the direction aftR’s rotation and revolution?
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37 Which diagram represents the phase of the Ma®aeen by an observer on Earth, when the Mo@taddd at positioA in its
orbit?
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6/06
5 The diagram below shows the Moon orbiting Eaathyiewed from space above Earth’'s North Pole.Mben is shown at eight

positions in its orhit.
Moon's q
orbit

{Not drawn to scale)

Spring ocean tides occur when the difference ighitddetween high tide and low tide is greatestwhich two positions of the Moon
will spring tides occur on Earth? (1) 1 and 5Z2)nd 6 (3) 3 and 7 (4) 4 and 8

10 The diagram below shows Earth’s orbit around3te and different positions of the Moon as it &dlavaround Earth. Letters
throughD represent four different positions of the Moon.

D

e

B

(Mot drawn to scale)
An eclipse of the Moon is most likely to occur whee Moon is at position
LA 2B (3)C 4D
Base your answers to questions 39 through 41 odidiyggam below, which has lettered arrows showlrgrhotions of Earth and the
Moon.
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39 These lettered arrows represent motions that are
(1) noncyclic and unpredictable  (2) eymlic and predictable  (3) cyclic and unprealide  (4) cyclic and predictable
40 Which two motions are completed in about theesamount of time? (A andB (2)BandC (3)CandD (4)AandD
41 Which lettered arrow represents the motion ¢hases the Moon to show phases when viewed frothEar
1A (2B (3)C 4D



1/06

Base your answers to questions 57 through 59 oditlyggam below, which shows the Moon’s orbit arofadth. Four positions of
the Moon are represented by lettar®, C, andD. Earth’s North Pole is labeled. The shaded aradsasth and the Moon represent
night.

wtr-Moon's orbit

(Mot drawn to scale)

57 What motion of the Moon results in the Moon @saas viewed from Earth?
58 A total solar eclipse sometimes occurs wheriMben is at positiorA. Explain why a total solar eclipse daest occur every time
the Moon is at positioA.
59 Stateoneseason that begins when the line separating dapightipasses through Earth’s North Pole, as showims diagram.
6/04
3 The time required for the Moon to show a comptstee of phases when viewed from Earth is apprateéty

()1day (2)1week (3)1month (4)ehr
55 The diagram beloshows the Sun, the Moon, and Earth in line with anether in space. On the diagram, dtawdots (°) on the
surface of Earth to indicate the locations wheeehighest ocean tides are most likely occurring.

North Pole

Sun Moon Earth

(Mot drawn to scale)

1/04
5 What is represented by the diagram below?
Key
. Moon
I‘.::J Sun
(1) changing phases of the Sun (2) changing phases of the Moon
(3) stages in an eclipse of the Sun (4) stagan eclipse of the Moon



Base your answers to questions 38 and 39 on tiph grelow. The graph shows the recorded change tierdevel (ocean tides) at a
coastal city in the northeastern United Statesndgutiday.
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38 Which inference about tides is best made framgraph?
(1) The hourly rate of tidal changalways the same. (2) The rate of tidal geais greatest at high tide.
(3) The tidal change is a randomrgyv (4) The tidahdlge is cyclic.

39 According to the pattern shown on the graphnt high tide will occur on the following day a&pproximately
(1) 12:30a. m. (3) 3: 15a. mM.2200 a. m. (4) 4: 00 a. m.

8/03
64 Draw a circle of approximately this size “O”riepresent the Moon's position in its orbit whemlaseclipse is viewed from Earth.

65 Approximately how many complete revolutions dttesMoon make around Earth each month?
66 Explain why solar eclipses do not occur evanetthe Moon revolves around Earth.

1/03
4. Which diagram sequence correctly shows the arfitoon phases, as viewed from Earth, for a peoiodd month? [Note that

some phases have been omitted.]
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5. The diagram below shows the relative positidrith® Sun, the Moon, and Earth when an eclipseolasrved from Earth.
Positions A and B are locations on Earth's surface.

/ - Moon

(Mot drawn to scale)

Earth

Which statement correctly describes the type dpselthat was occurring and the position on Eatibre this eclipse was observed?
(1) A lunar eclipse was observed from position A (2) A lunar eclipse was observed from positB.
(3) A solar eclipse was observed from position A. (4) A solar eclipse was observed from posif8.

8/02

75 The diagram provided in your answer bookletesents the Sun and Earth as viewed from spaceerian date.
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a Using a symbol for the Moon of approximately thiize (O), draw the position of the Moon on theydéan provided in your answer
booklet at the time when the full- Moon phase isarlbed from Earth.
b Draw an arrow on the diagram above that show&#nth motion that causes surface ocean curredtswaface winds to curve
(Coriolis effect)
6 A cycle of Moon phases can be seen from Earthusecthe
(1) Moon's distance from Earth changes at a pradietrate  (2) Moon's axis is tilted
(3) Moon spins on its axis (4) Mocevolves around Earth
6/02
7 The diagram below shows the Moon at four posdtionits orbit around Earth as viewed from aboweNorth Pole.
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Beginning with the Moon at position X (the new-Mopinase), which sequence of Moon phases would lretgean observer on
Earth during 1 month?
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Base your answers to questions 39 through 42 ogrtgh below, which shows the maximum altitudehef Moon, measured by an
observer located at a latitude ofM3during June in a particular year. The names apearance of the four major Moon phases are
shown at the top of the graph, directly above thie @dn which the phase occurred.
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39 What was the maximum altitude of the Moon orel2@? (1) 40 (2) 43 (3) 46 (4) 5C¢°
40 Which diagram best represents the Moon's phasereed on June 11?

) (3)
‘ I

(2) (4)
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41 Which city is closest in latitude to the locatiwhere these observations were made?
(1) Binghamton  (2) New York City  (3) Alban (4) Syracuse
42 Which terms describe both the changes in thearmanr altitude of the Moon and the changes in th@i® phases over a period

of several years?
(1) cyclic and predictable (2) cyclic and unpredde (3) noncyclic and predictable (4) noncyclid ampredictable

8/01
45 The diagram below shows the Moon orbiting Eaglviewed from space above the North Pole. The M®shown at eight

different positions in its orbit,

At which two positions of the Moon is an eclipsetlod Sun or Moon possible? (1) 1 and 5 (2) 2&n@) 3 and 7 (4) 4 and 8

6/01
1The diagram below shows the Moon in different fioss as it revolves around Earth, as observed aibave the North Pole (NP).

5 ‘ NP ‘ 1 Sun's rays

-

f——

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

(1) (4)

(2) (3)
8 The passage of the Moon into Earth's shadow sause
(2) lunar eclipse (2) solar eclipse {8y Moon  (4) full Moon
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Base your answers to questions 45 and 46 on thealaie below. The data table provides informagibaut the Moon, based on
current scientific theories.

45 Which statement is supported by the informaitiotine table?

(1) The Moon was once a comet. (2) The Moon once had saltwaterars.

(3) Earth is 4.5 billion years older than the Moon.  (4) Earth was liquid rock when the Mosas formed.
46 Which Moon feature is an impact structure? (ajer (2) maria plain  (3) terrae highland  rf#ntle

12



