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« What causes the phasesof the

« What couss the tides?
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Figure 1. Then wi

questions about the dlagramaf the

phases ofthe moon i a raphic
Organier ke the one below.As

Phassof th Moon
Q. Wy does the maon have

it

Phases, Eclipses,
and Tides

Discover Activity
How Does the Moon Move?
1. Pacea quarter fst on your desk 0
Tepresent Erth. Put 3 ey flat on
Vour dosk 10 reresent the moon.
G sideof the moon alwoys faces:
Earh, Movethe moon hrough ane
evolition around Eanh. keeping Lncols
ace ayslookinga Eart. How many tmes id the peniy
ik one conpiets foaton?

Think 1t Over

Infaring From the point ofvew of someone on arth,does the

oo seem 10 foate? Explai your arawer.

When you ook up a the moon, you may see what looks like
face. Some people call this “the man in the moon” What yo
are really secing is a pattern of ight-colored and dark-colored
arcas on the moon's surface that just happens (o look like
fuce. Oddly,this pattern never seems to move. That i, the sam
side of the moon, the “near side;”always faces Earth. The
ide” of the moon ahways faces away from Earth. The reasony
s to.do with how the moon moves in space.

| Motions of the Moon
Like Earth, the moon moves through space in two vays. Thel
moon revolvesaround Earth and lso otates o its own axis.
"As the moon revolves around Earth, the relative positions|
‘moon, Earth, and sun change. The changing relaiy
| positions of the moon, Earth, and sun cause the phases of the
‘moon,eclipses, and tides.

The moon rotates once on its axis in the same amount of
time a it revolves around Earth, Thus, a “day” and a “year” on
the moon are the same length. For this reason, the same side of
the moon always faces Farth. The length of the moon's day is
Somewhat shorter than the 29.5 days between consecutive full
moons. This is because as Earth revolves around the sun, the
| moon revolves around Earth.
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[On a clear night when the moon is full, the bright moonlight
can keep you awake. But the moon does not produce the light
you sce. Instead, it reflectslight
fashlight into a dark room. If you were 10 shine the fla
on a chair, you would see the chair because the light from your
fashlight would bounce, or reflect, off the chais. In the same
way that the chair woulda't shine by itelf, the moon doesn't
give off light by itsef. You can see the moon because it reflects
the lightof the sun.

‘When you see the moon in the sky, sometimes it appears
found. Other times you see only a thin sliver,or crescent. The
different shapes of the moon you see from Earth are called

phases. The moon gocs through its whole set of phases each

time it makes a complete revolution around Earth

Phases arc caused by changes n the relatve positions of the
moon, Earth, and the sun. Because the sun lights the moon
half the moon s almost always in sunlight. However,since the
moon revolves around Earth, you see the moon from different
angles. The half of the moon that faces Earth s not ahways the
half that i sunlit The phase of the moon you see depends on
how much of the sunlit sde of the moon faces Earth.

The Moon in Moton
The moon rotateson s s and
evolvesaround Earh n the some
mount of tme. As 3 resut the
near s of the moon Ghown
it o fag)shways faces Earh.
Intepreting Disgrams i £
ever appear o3¢t below the.
orison for someone sanding next
o the lag on the moon Explain
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View From Space

P 11
Phases of the Moon
The photos ot the top o the

190 $how how the phase
the moon appeor when you ook
Ut the moon from Eaths
the right shows how the Earth
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The portion of the You cansee haf Yousee s crescent
moon you an see of the moons once agai

i or shrnks. ighted side

To underst P sudy Fig
During the new e side of the moon faing
lit because the sun is the moon. As the mo
ound Earth, you see more and more ofthe ighted e
moon every day,until the youseeis As
is complet, and a newe ccurs agai bl
Whatis s new moon? TheMessObic
As Figure 12 shows, the moon' orbit around
d with respect s Asar oot
g into Eart's shadow or the moo ow hittng Ea i
When the moon's shadow hits Earth or Earths shadow hits ” oo
the moon, an eclipse occurs. When an object £
between the sun and ass a o hat st

object, causing an eclipse
types of eclipses: solar eclpses
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smcsphere, th ol coron, 5 During a new moord
Vil ihe dak | moon les between Earth and thesun. Bt most ot
e moonduring lr .| L cn he mo traves e aboveor below the
blocks oht rom thesun the sky. A solar clpse i the moon passes di
preenng oo esding | between Earh an the su, blocking sulight from

The moon's shado then hits Earth, as shown in Figure 134
a solar eclipse occurs when a new moon blocks your view
the sun,

The very darkest part of the ma
shadow, the umbra (UM bruh), s cone-shaped. From any p
i the umbra,light from the sun is compltely blocked by
‘moon. The moons umbra happens to be long enough so thal

Here s rowyou con drawa | Point ofthe cone can just reach a smallpart of Earh's s
Seala model of aair ecipse. | Onlythe people within the umbra experience  otal solarec
The moon's diameter is During the short period of  total solar ecipse, the sky grov
about one fourth Earths dark as night, even n the middle of a clar day. The air gts

diameter. The distance fom | and the sky becomes an crie color You can see the stas and
Earthto the moon s about

30 imes Earts damete.
Make a scalecrowing of the
moon, arth, and the
isance between them.
it Draw Earth 1 cm i
diameter i one cormer of
the paper) From the edges
of the moon, draw and
Shade in a triangle just
Touching Earth 10 show the
moon's umbre

Solarcorona, which s the faint outer atmosphere of the sun.

In Figure 13, you can see that
moon casts another part of it shadow that s ess dark than
umbra, This larger part of the shadow is called the

(peh NUM bruh). In the penumbra, part of the sun is vis

from Earth. Duringa solar eclpse, people in the penumbra

onlya partial ecipse. Since an extremely bright part of the

il remainsvisble it s not saf to ook directly at the sun d
g a partal solar ecipse (just as you woulds/ look directy
the sun during a normal day
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Have you ever buil a sand case on an ocean beach? Was i
washed away by rising watr! This s an example of tides the
viseand full ofocean wter that occurs very 12.5 hours or
‘The water riss for about six hours, then fals for abo
six hours, i a regular yce

The fore of gravtypuls he moon and Earth (incuding
wter on Earth's surfac) toward esch other. Tides are cat
mainly by differences in how much the moon'sgraviy pul
on different partsof Earth.

The Tide Cycle Look at Figre 16, The force ofthe moo
heforc o the moors ravit o Farhas  whale. The wa
o toward point Arand  highfide form.
Theforce ofthe moors gavty t point C, which s on
faside o Ert rom the moon, s weaser than th e of
i moon'sgravityon Earthas whole. Earth s puled owrd
e calon ch s ong | i behind.” Waer flows toward polo G and 5 high 4
e ot i oness mecan | occurs ther 100, Between points A and C, wate flows
T hagh! ighan o vaen | rom poits Band D, causinglow tide,
w0 plces it o s on Earh,As Earth roaés,one
e tys on the sde of Earth facing the moon. Th st
igh tidestays o the opposic sde o Eath. ach ocaton
Eath swcps through those two high s and two low

1 Low ide occur
R between the two.
high ides.

| e moons graviy

coses o e on
theside st

oune 16 ki

Gravity and Tides y .

Tides occur mainly because
of difference nth foce o
gravty between the moon
and diferen parts of Earth,
interpeting Disgrams
When do high e occur?





[image: image8.png]ing Tides The suris gravity also pulls on Earth's
ters. As shown in the top diagram of Figure 17, the
. moon, and Earth are nearly in a line during a new
oon. The gravity of the sun and the moon pullin the
e direction. Their combined forces produce a tide
ith the greatest difference between consecutive low and
tides, called a
At full moon, the moon and the sun are on opposite
of Earth. Since there are high tides on both sides of
, @ spring tide s also produced. It doesn't matter in
ch order the sun, Earth, and moon lne up. Spring tides
ur twice a month,at new moon and at full moon.

Tides During the moon's first.quartr and third-

ricr phass, th line between Earth and the sun s at

ght angles 0 the line between Earth and the moon. The
s pul s at right angls to the moon's pull. This

rngement produces a nesp tde,a tide with the lesst

erence btween consecutive low and high tdes. Neap
occur twice a month.

R e ) Whatis s nesp tce?

Assessment

. . Explining What causes the moon t shine?
. Relating Cause and Effect Why does the moon appesr
to change shape during the course o a month?
€ Interpreting Diagrams Use Figure 11 to cxplain why
You can't e the moon at th time of & new moon.
. Explaining Wht s an ecipse?
b. Comparing and Contrasting How s solar eclipse
differnt from  luna eclipse?
€ Relating Cause and Effect Whyis't tere  solar
ecipse and a unar eclipe cach month?
. Summarizing What causesthe tides?
b. Explaining Explain why most coastal egions have two
high tidesand two low tids each day.
 Comparing and Contrasting Compare the size of high
and low tides n a spring tde and a nap tide. What
causes the diffrence’

P 17
Spring and Neap Tdes
When Eath, the sun. and the moon are
i sraght lne top), a spring tide
occurs. When the moon s at  ight angle
| tothe sun (ottom), a neap tde occurs.

Spring Tide

New moon

[r—}

e Activity

Tracking the Tides Use a daily
newspaper orthe Internet o track
the height of high and low tides at
alocation o your chaice for atleast
two weeks. Make a graph of your
data, with the date as the x-axs
and tide height asthe y-axis. Ao
find the dates of the new moon
and ull moon and add them to
your araph. Show your completed
9raph to a relative and explain
what the graph shows.
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