Review Worksheet Seasons & Moon Phases		Astronomy Earth & Moon
[bookmark: _Hlk174024673]Name ____	Date ___

The scientific study of the universe is called ___. Astronomers have discovered new planets, stars, black holes, and nebulas, learning more about the ____ of the earth and the ___ involved in formation of our solar system. Studies of how stars shin may lead to improved or new ___ sources. Astronomers may learn how to protect us from potential catastrophes, such as ___ between asteroids and Earth.

Movements of the Earth 

The two major earth motions are ____ and ____. The spinning of the Earth on its axis is called ___. Each complete rotation takes about ___ day. The most observable effects of Earth’s rotation on its axis are ____ and ____. The curving of the path of ____ belts and ____ currents caused by Earth’s rotation is called the ___ Effect.

The motion of a body that travels around another body in space is called ____. Each complete revolution of Earth around the sun takes ____ ¼ days or about one year.

Earth’s orbit is an ____. Earth is not always the same ____ from the sun. As Earth revolves around its elliptical orbit, the planet is farthest from the sun in ____ (month) and closest to the sun in ____ (month).

The point at which Earth’s orbit is farthest away from the sun is called _____. The point at which Earth’s orbit is closest to the sun is called _____.  
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What evidence do we have for Earth revolution (orbit)? 
	a.
	b.



Seasons 

Label the seasons in the diagram next to the numbered earth. 
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Earth’s axis is tilted at ___°. As Earth revolves around the sun, its axis always points toward the ___ Star. Thus, during each revolution, the North Pole sometimes tilts toward the ____ and sometimes tilts ___ from the sun. When the North Pole tilts toward the sun, the sun’s rays strike the Northern Hemisphere more directly, giving that region a ____ concentration of solar energy and is ____ (summer).

When the North Pole tilts ____ from the sun, the angle of the sun’s rays falling on the Northern Hemisphere is ____. As a result,the sun’s rays spread solar energy over a large area, which leads to lower ____. The tilt of the North Pole away from the sun also causes the Northern Hemisphere to experience ____ daylight hours. Fewer daylight hours also mean less ____ and lower temperatures (winter).


 
The seasons fall and spring begin on days called ____. At an equinox, the sun’s rays strike Earth at a ___° angle along the ____. The hours of daylight and darkness are about ____ everywhere on Earth on that day. 
[image: ]

Summer S____?
?

The North Pole’s tilt toward the sun is ____. Solstice means “____  ____” & refers to the Northen Hemisphere, the sun follow its ____ path across the sky on that day.

W___ Solstice
By ____; the North Pole is tilted to the ____ point away from the _____. The sun’s rays strike Earth at a angle along the Tropic of Capricorn. The sun follows its ____ path across the sky. Places that are north of the Arctic Circle then have ____ hours of ____. Places that are south of the Antarctic Circle have 24 hours of ____ at that time.

Moon Phases  [label the diagram]
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As the moon moves in its ____ around Earth, part of the ____ side becomes illuminated. When the ____ of the lighted part of the moon is i____, the moon is ____. When a sliver is illuminated, the moon enters its ____-____ phase. When the moon’s lighted part is larger than a semi-circle, the moon enters its ____-____ phase.

After the ____ moon phase, when the lighted part of the near side of the moon appears to ____ in ____, the moon is _____. When the moon’s lighted part is still larger than a semi-circle, but ____, the moon enters its ____-____ phase. When a sliver is left illuminated, the moon enters its ____-_____ phase. 

The gravitational force of the moon causes _____. Tides are commonly ____ (two high waters and two low waters each day), or ____ (one tidal cycle per day). 

Explain the difference between a neap tide and a spring tide
	

Identify the type of tide that is shown in each diagram below:
[image: ][image: http://csep10.phys.utk.edu/astr161/lect/time/spring-neap.jpg]










Show a diagram of “high” versus “low” tides:




ANSWERS

The scientific study of the universe is called astronomy. Astronomers have discovered new planets, stars, black holes, and nebulas, learning more about the origin of the earth and the processes involved in formation of our solar system. Studies of how stars shine may lead to improved or new energy sources. Astronomers may learn how to protect us from potential catastrophes, such as collisions between asteroids and Earth.

Movements of the Earth 

The two major earth motions are revolution and rotation. The spinning of the Earth on its axis is called rotation. Each complete rotation takes about one day. The most observable effects of Earth’s rotation on its axis are day and night. The curving of the path of wind belts and ocean currents caused by Earth’s rotation is called the Coriolis Effect.    [image: ]


The motion of a body that travels around another body in space is called revolution. Each complete revolution of Earth around the sun takes 365 ¼ days or about one year.

Earth’s orbit is an ellipse. Earth is not always the same distance from the sun. As Earth revolves around its elliptical orbit, the planet is farthest from the sun in July and closest to the sun in January.

The point at which Earth’s orbit is farthest away from the sun is called aphelion. The point at which Earth’s orbit is closest to the sun is called perihelion.  

What evidence do we have for Earth revolution (orbit)? 
	a.  seasons
	b.	constellations



Seasons 

Earth’s axis is tilted at 23.5°. As Earth revolves around the sun, its axis always points toward the North Star. Thus, during each revolution, the North Pole sometimes tilts toward the sun and sometimes tilts away from the sun. When the North Pole tilts toward the sun, the sun’s rays strike the Northern Hemisphere more directly, giving that region a higher concentration of solar energy and is warmer (summer).[image: ]


When the North Pole tilts away from the sun, the angle of the sun’s rays falling on the Northern Hemisphere is low. As a result,the sun’s rays spread solar energy over a large area, which leads to lower temperatures. The tilt of the North Pole away from the sun also causes the Northern Hemisphere to experience fewer daylight hours. Fewer daylight hours also mean less energy and lower temperatures (winter).

Label the seasons in the diagram to the right
1.  summer	3.  winter
2.  spring	4.  Fall
[image: http://scijinks.nasa.gov/_media/en/site/seasons/seasons.jpg]


The seasons fall and spring begin on days called equinoxes. At an equinox, the sun’s rays strike Earth at a 90° angle along the equator. The hours of daylight and darkness are about equal everywhere on Earth on that day. 
[image: ]

Summer Solstice
The North Pole’s tilt toward the sun is greatest. Solstice means “sun stop” and refers to the fact that in the Northen Hemisphere, the sun follow its highest path across the sky on that day.

Winter Solstice
By December; the North Pole is tilted to the farthest point away from the sun. The sun’s rays strike Earth at a angle along the Tropic of Capricorn. The sun follows its lowest path across the sky. Places that are north of the Arctic Circle then have 24 hours of darkness. Places that are south of the Antarctic Circle have 24 hours of daylight at that time.

Moon Phases

[image: ]

As the moon moves in its orbit around Earth, part of the near side becomes illuminated. When the size of the lighted part of the moon is increasing, the moon is said to be waxing. When a sliver is illuminated, the moon enters its waxing-crescent phase. When the moon’s lighted part is larger than a semi-circle, the moon enters its waxing-gibbous phase.

After the full moon phase, when the lighted part of the near side of the moon appears to decrease in size, the moon is waxing. When the moon’s lighted part is still larger than a semi-circle, but shrinking, the moon enters its waning-gibbous phase. When a sliver is left illuminated, the moon enters its waning-crescent phase. 
The gravitational force of the moon causes tides. Tides are commonly semi-diurnal (two high waters and two low waters each day), or diurnal (one tidal cycle per day). 

Explain the difference between a neap tide and a spring tide
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Identify the type of tide that is shown in each diagram below:
[image: ][image: http://csep10.phys.utk.edu/astr161/lect/time/spring-neap.jpg]


Spring Tide

Neap Tide





Show a diagram of “high” versus “low” tides:
[image: ]
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Earth has seasons because its axis is tilted.
Earth rotates on its axis as it orbits the Sun,
but the axis always points f'
in the same direction.
Southern Northern
Hemisphere  Hemisphere

Decombor:

{  summer south of the equator,
winter north of the equator.
‘Tho Sun shines diractly on
the Southern Hemisphero
and indlrectly on the Northarn
Homisphoro

March:
Fall south of tho oquator,
‘spring north of the equator.
Tho Sun shines oqually on
the Southorn and Northorn
Homisphores.

Juno:
/L ‘Winter south of the equator,
‘summer north of the equator.
‘The Sun shinos diroctly on
tho Northorn Homisphoro
and Indirectly on the Southern
Hemisphere

‘Soptombor:
Spring south of tho oquator,
fall north of tho equator.
Tho Sun shinas oqually on
the Southorn and Northorn
Homisphoros
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Figure 7> In the Northen
Hemisphere, the sun appears to
follow its highest path across the sky
on the summer solstice and it lowest
path across the sky on the winter
soltice.

solstice the pant atwhich thesun s as
far north o 3 far south of the equator as
possible

Summer Solstices

The seasons of summer and winter begin on days called
solstices. Each year on June 21 or 22, the North Pole’s tilt toward
the sun is greatest. On this day, the sun’s rays strike Earth at a
90" angle along the Tropic of Cancer, which is located at 23.5
north latitude. This day is called the stnsmer solstice and marks
the beginning of summer in the Northern Hemisphere. Solstice
means “sun stop” and refers to the fact that in the Northern
Hemisphere, the sun follows its highest path across the sky on
that day, as shown in Figure 7.

‘The Northern Hemisphere has the most hours of daylight at
the summer solstice. The farther north of the equator you are,
the longer the period of daylight you have. North of the Arctic
Circle, which is located at 66.5° north latitude, there are 24 hours
of daylight at the summer solstice. At the other extreme, south of
the Antarctic Circle, there are 24 hours of darkness at that time.

Winter Solstices

By December, the North Pole is ilted to the farthest point away
from the sun. On December 21 or 22, the sun’ rays sirike Earth
at 2 90° angle along the Tropic of Capricom, which is located
a1 235" south latitude. This day is called the winter solstice. It
‘marks the beginning of winter in the Northern Hemisphere. At
the winter solstice, the Northern Hemisphere has the fewest day-
Tight hours. The sun follows its lowest path across the sky. Places
that are north of the Arctic Circle then have 24 hours of darkness.
However, places that are south of the Antarctic Circle have 24
hours of daylight at that time.

Review
1. Explain how the apparent change of position of 8. Describe the pasition of Earth in relation to the sun
Constlaions ove tme provides aidince of s chring the Norterm Hemmsphere's summes solstice

revolution around the sun.

CRITICAL THINKING

2. Deseribe twolines of evidence that indicate that

Earth i rotating.

9. Understanding Relationships How can it be that
Earth is at perihelion during wintertime in the

3. Summarize how moverents of Earth provide a Northem Hemisphere?

basis for measuring time.

10. Predicting Consequences Explain how measure-

4. Explain why today’s calendars have leap years. ments of e might differ if Earth rotated on its
5. Mdentify two advantages in using daylicht

savings time.

avis only once per year.

CONCEPT MAPPING

6. Explain how the tlt of Earth's axis and Earth's 1. Use the following terms to create a concept map:

movements cause seasons.

revolution, perdhefon, apheion, rotation, eipse, orbit,
rotation, Foucauit peruium, Corils effect, Earth,

7. Mentify the posiion of Earth in reation to the sun. and constelation.

that causes winte

the Northern Hemisphere.
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phase in astronomy, the change n the
luminated area of one celestal body as

seen from another celestial body; phases
of the moon are caused by the changing
positons of Earth, the sun, and the moon

Figure 8 » Phases of the Moon

Inset photos show view of
the moon from Eart

AN

®

Waxing gibbous

Full moon

Waning gibbous

Phases of the Moon

On some nights, the moon shines brightly enough for you to
read a book by its light. But moonlight is not produced by the
‘moon. The moon merely reflects light from the sun. Because the
‘moon is spherical, half of it is always it by sunlight. As the moon
revolves around Earth, however, different amounts of the near
side of the moon, which faces Earth, are lighted. Therefore, the
apparent shape of the visible part of the moon varies. These var
ing shapes, lighted by reflected sunlight, are called phases of the
‘moon and are shown in Figure 8.

‘When the moon s directly between the sun and Barth, the
sun's rays strike only the far side of the moon. As a result, the
entire near side of the moon is dark. When the near side is dar
the moon is said to be in the new-r100n phase. During this phase,
10 lighted area of the moon i visible from Earth.

)

First quarter )

# Waxing crescent

Sun's rays.

(
( Waning rscont

Third quarter
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Modeling a Pendulum

Procedure

1. Use a yo-yo, or tie a small
object at one end of 2 length
of sring for a pendulum.

2. Hold the end o the string in
your fingers, and swing the
pendulum.

3. Tvistthe sring in your fingers
asyou allow the pendulum to
Continue swinging.

Analysis

1. Does the drection in which the
yoyo swings change?

2. Does the yoyo tist around
with the sting?

3. How docsthis experiment
iferfrom the Foucault
pendulum?

revolution the motion of abody that
{ravels arcund another bodyin space; one
complete rip long n crbit

perihelion the pointn the orbit of a
planet at which the planet s closest to
the sun

aphellon the pointin the crbitof 3
planet atwhich the planet i farthest from
the sun

Figure 2 > s Earth revolves
aroundits eliptical orbit,the planet
is farthest from the sun n July and
closest to the sun in January. The
elptical orbit in this ilstration has
been exaggerated for emphasis.
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The Coriolis Effect

Evidence of the rotation of Earth can also be seen in the mov-
ment of ocean surface currents and wind belts. Ocean currents
and wind belts do not move in a straight path. The rotation of
Earth causes ocean currents and wind belts to be deflected to the
right in the Northern Hemisphere. In the Southern Hemisphere,
ocean currents and wind belts deflect to the left. This curving of
the path of wind belts and ocean currents is caused by Earth’s
rotation and is called the Coriolis effect.

The Revolving Earth

As Earth spins on its axis, Earth also revolves around the sun.
Even though you cannot feel Earth moving, it is traveling around
the sun at an average speed of 29.8 km/s. The motion of a body
that travels around another body in space is called revolution.
Each complete revolution of Earth around the sun takes 365 1/4
days, or about one year.

Earth’s Orbit

The path that a body follows as it travels around another body in
space is called an orbit. Earth's orbit around the sun is not quite a
circle. Barth’s orbit is an ellipse. An ellipse is a closed curve whose
shape is determined by two points, or foci, within the ellipse. In
planetary orbits, one focus is usually located within the sun. No
object may be located at the other focus.

Because its orbit is an ellipse, Earth is not always the same
distance from the sun. The point in the orbit of a planet at which
the planet is closest to the sun is the perihelion. The point in the
orbit of a planet at which the planet is farthest from the sun is
the aphelion (uh FEE lee uhn). As shown in Figure 2, Earth’s
aphelion distance is 152 million km. Its perihelion distance is
147 million km.

Elipse of
Earths orbit

Earthat

perihelion NG 152,000,000 km

Lo o K 5 e O ES

Earth at
aphelion
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Interpreting Graphics
Directions (11-14): For each question below, record the correct answer on a
separate sheet of paper.

The diagram below shows the position of Earth during the four seasons. Use
this diagram to answer questions 11 and 12.

Seasons and Tilt

% Q
L Q\ij/r ;
S

{
@ The Northern Hemisphere tilts toward the sun during which season?
A. winter C. summer
B. spring D. fall

@ The Northern Hemisphere experiences a vernal equinox when it is at
which of the following positions on the diagram?
F. position 1 H. position 3
G. position 2 L. position 4

The diagram below shows the dates of specific events in Earth's orbit around
the sun. Use this diagram to answer questions 13 and 14.

Orbit of Earth Around the Sun

Vernal equinox
/ o Mar210r22
Summer solstce 17,000,000km
June 21 or 229

Aphelond- — — —| Z e perihation
iy Jaans
Sun  Winter solstice
152,000,000km pec2tor22 Test TIP
Autumnal equinox Keep an eye on your
Sept2or2s time limit. If you begin

o run short on time,

quickly read the

remaining questions to

@ Whatis the relationship between Earth and the sun on March 21 or 222 which questions might
Compare this relationship with the relationship between Earth and the [
sun on September 22 or 237 iDjanswer

@ Use the diagram o describe the shape of Earth's orbit around the sun,
and explain how the solstices differ from the aphelion and perihelion.
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