
Big Idea:
Beyond the Earth

Objective:
Explain the Big Bang Theory and discuss 
the evidence that supports it.
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Monsignor Georges Henri 
Joseph Édouard Lemaître 
( lemaitre.ogg (help·info) 17 
July 1894 – 20 June 1966) was 
a Belgian priest, astronomer 
and professor of physics at 
the Catholic University of 
Louvain. 

Lemaître proposed what 

Do Not Copy
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What was the Big 

·The universe started as a single, dense  
    point, 13.7 billion years ago.
·It became unstable and exploded outward.
·Today the universe continues to expand.
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Evidence for the 

light from distance
 galaxies all shift toward red
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The Doppler Effect
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Shift in the Electromagnetic 
Spectrum
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Additional Evidence

Cosmic Background Radiation
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Our solar system is part of the spiral 
Milky Way Galaxy
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Evidence - Big Bang and the Universe

Is

A theory of how our universe 

based on

Observations

Examples

have shown

the universe is expanding 

dark energy (if it exists) 

redshift and blueshift 
using

The stretch or 
compression of 

which is 

used by

Edwin Hubble

realized

redshift was 

Cosmic 
Background 

detected

from all directions in space

predicted by

the Big Bang Theory

caused by

photons separated from 
electrically neutral hydrogen 
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The Great Hubble

OBJECTIVES:
1. The Hubble Space Telescope lets us see 
farther into space than ever before.
2. The Hubble gives us images that are 
thousands of years old because light travels at a 
finite speed across vast distances of space.
3. The Hubble could be used to search the 
universe for other Earthlike planets, but such 
exploration is expensive.
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Objectives:
Compare and Contrast the 
Heliocentric model of the solar 
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Astronomy
Ancient Philosophies

Aristotle (384-322) B.C.

Greek philosopher 
Believed the Earth was the center of the 
universe (Geocentric)
Earth was surrounded by water, air, and 

Geocentric model - The moon, sun, five planets, and the 
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Aristarchus (3rd Century B.C)

·1st to measure the distance to the sun & moon

·Heliocentric model - Sun is the center of the ! universe 
·REVOLUTION - cycle in which a planet orbits ! ! the sun (one 
year)
·ROTATION - cycle of a planet spinning on its ! axis; day to night (one 
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Ptolemy (2nd century A.D)

·Agreed with ARISTOTLE’S 
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Copernicus (1473-1543)
Heliocentric model
Expanded the ideas of Aristarchus
Identified the positions of the planets ! ! (without a 
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Galileo (1564-1642)

·Spent most of his life trying to 
! prove the theories of Copernicus

Heliocentric model
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Johannes Kepler (1571 – 1630)

·Believed the Universe was driven by mathematical 
! principals.
·There must be a force, propelling planets to move.  
·The force was something like magnetism between the
! Sun and the planets.
·Devised Three Laws of Planetary Motion
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Earth’s Revolution

Different constellations at different times of the year
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Isaac Newton(1642 – 1721)

Came up with his three laws, Calculus, and law of Universal 
Gravitation.
Believed in Copernican, and then Keplerian, model of solar 
system. 
Newton’s Law of Universal Gravitation verifies Kepler’s 
Third Law!
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Tuesday  ! - Martedì (Italian)  Mars’ day
Wednesday  - Mercoledì (Italian)  Mercury’s day
Thursday  ! - Giovedì (Italian)  Jupiter’s day
Friday  !- Venerdì (Italian)  Venus’ day
Saturday  ! - Saturn’s day

Sunday  ! - Sun’s day (not a planet but still important)
Monday  ! - Lunedì (Italian)  Moon’s day (also not ! planet, but also 
important because it ! moves differently than the other things in ! the sky.

Days of the week:

You do not need to copy this!
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Review - Put these in order of size:!

galaxy

solar system

universe

Smallest Largest
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Objectives:
1. Describe the Life Cycle of a Star
2. Identify the properties used to classify stars.

Do Now:
1. How is the sun like a human?
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Star Life Cycle:  Stars are like humans.  

Nebula – cloud                 Protostar – new, just

Wednesday, November 28, 12



Steller Nebula
Where stars are born
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Main Sequence (like the sun) 

Red Giant (Betleguise) – once the star 
runs out of hydrogen and the balance of 
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Spend most of their life as main sequence star ….

Sun size 
> expand to red giant in 5 billion years 
> white dwarf 
> black dwarf 

Super giant 
> supernova 
> very high mass – black hole
> high mass – neutron star

Life Cycle of Stars
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Life Cycle of a Sun
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White Dwarf: Smaller stars      Supernova:  Star that 
shrink and cool and                  has died an explosive
eventually become cold            death.
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How are stars classified?

Can you name the different types of stars?
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Hertzsprung-Russell diagram (H-R diagram) 
Graph that relates stellar characteristics— class, mass, temperature, 
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Classification of Stars
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Absolute magnitude - 
How bright a star would appear if it were placed at a distance of 10 pc. (1 Parsec = 

Apparent magnitude - 

Basic Properties of Stars

The absolute magnitude compared to the apparent magnitude is used to 
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To measure:
! 1. Star’s apparent magnitude 

Luminosity -  total energy output of a star

Surface Temperature - !
! Hotter stars put out more 
! light than stars with lower 
! temperatures. 

Composition - All stars, including the Sun, have nearly ! identical 

73% hydrogen, 
25% helium
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Each class of star has a unique pattern 
of lines (“bar code”) to identify it.
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Do Now:
If we were going to take a "Journey to the Stars," how would we 
measure distance in space?
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Important Astronomical Measurements

An astronomical unit (AU) is the average distance between
Earth and the sun; (150 million kilometers).

Light-year The distance that light travels in one year, about 9.5 trillion 
kilometers.

Parsec: A unit of measurement used to describe distances between celestial 
objects, equal to 3.258 light-years.
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1. Explain the process of energy 
! production in the Sun.
2. Identify the major components  

Objectives

Wednesday, November 28, 12



Nuclear Fusion - the combining of smaller elements to 
form the nuclei of larger elements
The Sun converts hydrogen nuclei into helium nuclei

Sun's Energy Production
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Fusion - the combination of lightweight atomic nuclei into heavier nuclei, such 
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Stars:

the outermost 

The Sun & Stars

contains most of the mass of the solar system
 has many features typical of other stars

Sunspot

Corona
Solar 

What we know about the sun:
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Stars:

Corona - the outermost layer

Violent eruptions of particles and radiation from the 

Solar Flares
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Anatomy of the Sun
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Energy Transfer from Sun

Electromagnetic energy 
 is radiated by the sun 
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Energy is transmitted through a 
medium less space
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Corona- 
Outermost layer
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Corona- 
Outermost layer
•Temp-1,700,000º
C

Wednesday, November 28, 12



Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
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Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
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Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
Chromosphere-
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Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
Chromosphere-
middle of 
atmosphere
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Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
Chromosphere-
middle of 
atmosphere
•Temp-27,800ºC
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Corona- 
Outermost layer
•Temp-1,700,000º
C
•Few particles
Chromosphere-
middle of 
atmosphere
•Temp-27,800ºC
•1000’s of km thick
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Photosphere-
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Photosphere-
•Temp-6000ºC
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Photosphere-
•Temp-6000ºC
•550 km thick
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun

Core-
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun

Core-
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun

Core-
1,000,000ºC
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun

Core-
1,000,000ºC
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Photosphere-
•Temp-6000ºC
•550 km thick
•Surface of the 
sun

Core-
1,000,000ºC

15,000,000ºC
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Electromagnetic Spectrum
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We Are Here
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Lab # 6

Due at the end of class, 
no exceptions!
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Agenda:
(1) Read & annotate 
Characteristics of Stars 
(homework from before Sandy)
(2) With a partner, make a list of 
six facts from the reading.
(3) Review your homework with 

November 9, 2012
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Agenda: Review for test
(1) Cornell Notes (use your 
notes or textbook pages 682 - 
707)
(2) Notes are due at end of 
class (5 pts towards your 

November 13, 2012
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Define Kepler's 3 Laws of Planetary Motion
Explain the movements of the Planets

Objectives November 26

Reminders:
Midterm is on Thursday

Wednesday, November 28, 12



Wednesday, November 28, 12



How do we know the Earth rotates?
Foucault Pendulum 
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Retrograde 
Motion in the direction opposite to the 

movement of something else

The planets with 
retrograde rotations are 
Venus, Uranus, and Pluto. 
Venus' orbit is clearly 
retrograde.
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How	  do	  we	  know	  the	  Earth Revolves 

Different constellations at different times of the year
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Ellipse
an oval shape that is centered on two points (foci).
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Sun at one focus

Keplers's First Law
Planets orbit the Sun in an ellipses with the Sun 
at one of the focus
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Keplers's First Law
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Keplers's Second Law
Planets move faster when close to the Sun 
! & slower when farther away from the Sun. 
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planet sweeps out equal areas in equal time..
Keplers's Second Law
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Keplers's Second Law
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Keplers's Second Law
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Keplers's Third Law
Planets with large orbits take longer to orbit the sun 
than planets with small orbits
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Ratio of the distance between the foci to the 
! length of the major axis. 

Distance between the foci 
Length of major axis

=

Eccentricity
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To find use the formula on ESRT page 
1.

e is a number without units.
The maximum possible value of e is 1
The minimum possible value of e is 0
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Elliptical orbits of 
the inner, terrestrial 
planets, Icarus (an 
asteroid), and 
Halley's comet. 
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Eccentricity
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Practice

Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Review:
 eccentricity - ratio of the distance between the foci to the ! length of the major 

eccentricity =  distance between foci 

distance between foci

length of major axis
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Review:
 eccentricity - ratio of the distance between the foci to the ! length of the major 

eccentricity =  distance between foci 

distance between foci

length of major axis
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Do Now:
Make a list of objects that orbit the 
sun
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Objectives:
1. Identify the objects within our Solar 
System
2. Understand the difference between 
Rotation and Revolution

November 15
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How was it formed

• The Nebular Theory
• Started as nebula about 5 billion years ago

– Composed of hydrogen and helium
• Nearby supernova sent shock waves 

through galaxy
– caused gases to be pulled inward
– supplied new elements

• Shrank to a spinning disk –10 billion 
kilometers across

• Gravity heated center to protostar - the sun
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How was it formed

• Other matter spun around the new sun
• gathered into clumps- protoplanets
• Near the sun the light weight gases 

boiled away
– Mercury, Venus, Earth, Mars
• In those far away the gases did not boil 

away
– Jupiter, Saturn, Uranus, Neptune
– the gas giants
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How was it formed

• Around the protoplanets smaller clumps 
formed moons or satellites.

• Pluto is thought to be a moon of Neptune 
that broke away.

• Asteroid belt- clumps of rocks between 
Mars and Jupiter

• Jupiter’s gravity stopped a planet from 
forming

• Oort Cloud- Near the edge clumps of 
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All planets compared to 
Our Sun
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Rotation: The spin of the Earth on it’s axis (24 hours 
or 1 day)

Revolution: Period of time that it takes the Earth to 
orbit around the sun (365.25 days or 1 year)
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Scaled Sizes of the Planets 

Planet: A non-luminous celestial body larger than an 
asteroid or comet, illuminated by light from a star, 
such as the sun, around which it revolves.
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Jupiter, Saturn, Uranus, and Neptune 

Large masses, low densities, and 
many moons and rings.

Objects close to Pluto’s size.

Gas giant Planets (Outer or Jovian planets)

Terrestrial Planets (Inner Planets) 
Similar in density (high) to Earth and have solid, 
rocky surfaces.
Mercury, Venus, Earth & Mars

Dwarf Planet

Satellite
A celestial body that orbits a planet; a moon. 

Planet Classification

Wednesday, November 28, 12



ESRT - Page 
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Terrestrial Planets 
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Terrestrial Planets 
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solid and is covered with craters.
has almost no atmosphere.
the eighth largest planet.

Mercury
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Mercury
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Venus

the sixth largest planet. 
It’s about 75% of the size of earth.
Surface is rocky and very hot. 
The atmosphere completely hides the surface and traps 
the heat (Greenhouse Effect)
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Venus
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Earth

the fifth largest planet and the third from the sun.
Liquid covers 71 percent of the Earth’s surface.
The Earth has one moon.
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Earth
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Mars

the fourth planet from the sun.
has a thin atmosphere that contains mostly carbon dioxide.
has two small moons.
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Mars
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Moons of Mars

Phobos

Deimos

**Do not copy**
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Jovian, Gas Giants or Outer 
Planets
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Jovian, Gas Giants or Outer 
Planets
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Jupiter

The Great Red Spot, a huge 
storm of swirling gas that has 
lasted for hundreds of years.

The planet is a ball of liquid 
surrounded by gas.
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Jupiter
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Moons of Jupiter
Jupiter has 4 large Galilean moons,
12 smaller named moons 
23 more recently discovered but not named moons.
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Moons of Jupiter with 
telescope & iphone
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Io

Io is the fifth moon of Jupiter. It’s the third largest of 
Jupiter’s moons.
Io has hundreds of volcanic calderas. Some of the 

**Do not copy**
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Europa

Europa is the sixth of Jupiter’s moons and is the fourth 
largest.
It is slightly smaller than the Earth’s moon.
The surface strongly resembles images of sea ice on Earth. 
There may be a liquid water sea under the crust.
Europa is one of the five known moons in the solar system to 

**Do not copy**
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Ganymede

Ganymede is the seventh and largest of Jupiter’s 
known satellites.
Ganymede has extensive cratering and an icy crust.

**Do not copy**
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Callisto

Callisto is the eighth of Jupiter’s known satellites and the 
second largest.
Callisto has the oldest, most cratered surface of any body 
yet observed in the solar system.

**Do not copy**
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Saturn

is the second largest planet and the sixth from the sun.
made of materials that are lighter than water. 
If you could fit Saturn in a lake, it would float!
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Saturn
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Rings of Saturn

Saturn’s rings are not solid; they are composed of small 
countless particles.
The rings are very thin. Though they’re 250,000km or more 
in diameter, they’re less than one kilometer thick.
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Uranus

is the third largest planet and the seventh from the sun.
is one of the giant gas planets.
is blue-green because of the methane in its atmosphere.
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Uranus
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Neptune

is the fourth largest planet and the eight from the sun.

Like Uranus, the methane gives Neptune its color.
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Neptune
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Pluto

• Moon sized
• Made of methane 
• Pink atmosphere on 

the sunny side
• Moon Charon 1/2 the 

size of Pluto
• Scientists think it is a 

moon broken away 
from Neptune
– Orbit crosses Neptune
– Orbit not in plane with 

other planets
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• An average star
• Over 1 million earth’s 

would fit inside
• 1/4 the density of the 

Earth
• made of 4 layers

The Sun

Wednesday, November 28, 12



Small Solar System Bodies

Meteoroid - boulder size debris, pass through 
the atmosphere, heated by friction and burns, 
producing a streak of light (meteor).

Comets are small, icy bodies that have 
highly elliptic orbits around the Sun.

meteorite - meteoroid that does not burn up completely 
and part of it strikes the ground (shooting star)

asteroid - small body that orbits the Sun 
 (between Mars and Jupiter)
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Comets
• Chunks of dust and gas from the Oort 

Cloud that orbit the sun
• When it gets close to the sun it gets 

hotter
• Some of the gas and dust form a cloud 

around the head called the coma
• Solar wind pushes the gases away from 

the sun and make the tail
• Tail is pushed by the solar wind
• Tail always points way from the sun

Wednesday, November 28, 12



Meteorites

• Leave a crater where they hit the ground
• Meteorite Crater in Arizona
• Evidence of meteorites from the moon 

and from Mars
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Kuiper Belt Objects

Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Agenda:
(1) Read & annotate Solar 
System (10 minutes)
(2) With a partner, make a list of 
six facts from the reading.
(3) Review questions with your 
partner

November 16, 2012
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Do Now:
Read
This
-->

Agenda:
1. Do Now
2. Lab

11/19/12

Solar 
System
Test on
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Draw a line across the table between 
the terrestrial and jovian (gas giants) planets 

and label. 
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Which are more dense?

Which have more moons ?
Jovian or terrestrial
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Which have longer periods of revolution?
Jovian or terrestrial

Which are larger in size on average ?
Jovian or terrestrial
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Which planet has the longest day?

Which planet has the longest year?

Which planet has the most perfectly circular orbit? 
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ESRT Planet Lab #8
Due at the end of Class
READ DIRECTIONS

Solar System Cornell 
Notes due today
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Dwarf Planets

Inner Outer
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Do Now - Page 318
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Page 319
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4.5cm
4.5cm

9cmTack #1

Tack #2
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4.5 4.5

33

Distance between Foci

Distance between Foci

Distance between Foci
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The Moon & Earth System

Objectives
·Explain the theory of how the Moon formed.
·Identify the relative positions and !motions !of the 
Earth, and Moon.
·Explain eclipses of the Sun and Moon.
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The Moon & Earth System

Objectives
·Explain the theory of how the Moon formed.
·Identify the relative positions and !motions !of the 
Earth, and Moon.
·Explain eclipses of the Sun and Moon.
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How do we know the Earth rotates?

1. Foucault Pendulum 
2. Coriolis Effect 

The time period from one noon to the next is 
called a solar day.
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Annual Motions

Earth orbits the Sun in a slightly elliptical orbit. 

Earth’s axis 23.5

Earth’s tilt and orbital motion around the Sun result 
in a cycle of the seasons.

Revolution: time it takes for a planetary body to 
make one orbit around another.
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Earth’s Revolution

Earth revolves around the sun in a slightly 
eccentric elliptical orbit or path once a year

It takes Earth 365.25 days to revolve 360° in its 
orbit around the sun.  It moves approximately 
1° per day.  (360°/365.26 days = 1° per day)
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Evidence of Earth’s Revolution 
around the Sun

Seasonal Constellations:  Because of the Sun’s 
annual motion, some constellations are visible at 
night only during certain seasons.
Constellations are visible when the dark side of 
Earth (away from sun) faces toward the 
constellation.
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Summer maximum altitude of noon sun is 73°, 
Winter is 26°   Spring/Autumn?
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Solstice -

Summer Solstice 
Northern hemisphere, when the Sun is directly 
overhead at the Tropic of Cancer, 23.5°N 

Winter solstice occurs in the northern hemisphere 
when the Sun is directly overhead at the Tropic of 
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At an equinox, Earth’s axis is perpendicular to the Sun’s rays 

zenith - the Sun’s maximum height
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Do Now

***Use your ESRT***

- Compare the Earth to the Moon

Earth Moon
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The Moon 
Objectives:

Explain the theory of the Moon’s origin.
Describe the geologic features of the 
Moon
Identify the phases of the Moon

November 20

Agenda:
1. Do Now
2. Lecture
3. Classwork
4. Homework

Solar System Test tomorrow
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Myths about the Moon
The Moon is made of cheese!                                  
There is a Man in the Moon.    
The Moon and the Sun chase each other across the sky. 
The Moon disappears during certain days of the month. 
There are men or other creatures living on the Moon.  
The Moon was put in the sky by a person or animal.  
The Moon is a living creature or a god.  
The Moon controls how we act and how we feel.                
During a full moon, some people turn into werewolves.  
The Moon is pulled across the sky by a person, animal, 
or force.
    Do Not Copy
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Moonlight is reflected Sunlight
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Exploring the Moon

On July 20, 1969, the Apollo program landed Neil 
Armstrong and Edwin “Buzz” Aldrin on the Moon 
during the Apollo 11 mission.

Do Not Copy
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THE SELECT 12

Of the billions and billions of 
people that have walked on the 
Earth, only a select 12 have 
walked on the Moon. If you 
combined all the time that they 
spent walking on the Moon, it is 
still less than 4 days!

Who When How Long

Neil 
Armstrong

7/20/69 2 hr. 31 min. 40 sec.

Edwin "Buzz" 
Aldrin 7/20/69 2 hr. 31 min. 40 sec.

Charles (Pete) Conrad 11/19/69 7 hr. 45 min. 18 sec.

Alan Bean 11/19/69 7 hr. 45 min. 18 sec.

Alan Shepard 2/5/71 9 hr. 22 min. 31 sec.

Edgar 
Mitchell

2/5/71 9 hr. 22 min. 31 sec.

James Irwin 7/30/71 18 hr. 34 min. 46 sec.

David Scott 7/30/71 18 hr. 34 min. 46 sec.

Charles Duke 4/21/72 to 
4/23/72

20 hr. 14 min. 16 sec.

John Young 4/21/72 to 
4/23/72

20 hr. 14 min. 16 sec.

Harrison 
Schmitt

12/11/72 to 12/13/72 22 hr. 3 min. 57 sec.

Eugene Cernan 12/11/72 to 12/13/72 22 hr. 3 min. 57 sec. Do Not Copy
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View of Earth from the Moon

Earth
Rise
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Scaled Model:
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What is the Moon?

A natural satellite (solid & rocky)
One of more than 96 moons in 
our Solar System
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Moons of our Solar System
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How did 
the moon 
form?
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Impact by Mars-sized proto-planet 
(collides into earth, 4.5 billion years ago)

The Impact Theory
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The Impact 
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The Moon’s Orbit is 5 ⁰ 
(counterclockwise)

The moon rises in the east and sets in the west 
(50 minutes later each day)
Visible for 12 hours per day
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Surface Features
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Surface Features on the Moon
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Surface Features on the Moon

Two types of Surfaces
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Surface Features on the Moon

Two types of Surfaces
– Highlands
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Surface Features on the Moon

Two types of Surfaces
– Highlands

• More heavily cratered ⇒ 
surface is older.
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Surface Features on the Moon

Two types of Surfaces
– Highlands

• More heavily cratered ⇒ 
surface is older.

– Maria (“Seas”)
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Surface Features on the Moon

Two types of Surfaces
– Highlands

• More heavily cratered ⇒ 
surface is older.

– Maria (“Seas”)
• Less cratered ⇒ 
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Surface Features on the Moon

Two types of Surfaces
– Highlands

• More heavily cratered ⇒ 
surface is older.

– Maria (“Seas”)
• Less cratered ⇒ 
• surface is younger.
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Moon’s Internal Structure
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Phases "faces" of the Moon

The amount of the Moon seen from Earth
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·Half the moon’s surface is always reflecting light
·From Earth we see !different !amounts of the Moon’s 
lit surface depending on Moon's location
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What is Waxing?

More of the moon's surface (right side) 
can be seen
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What is 

Less of the moon's surface (left side) can 

Gibbous - more than half
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Takes 29.53 days
(when moon gets back to its original position in 
27.3 days, the earth has moved 1°/day or about 
27°.

Cycle of Lunar Phases

The moon moving at 13° per day takes about 2 
days to catch up with Earth
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What phase of the moon is this?

New Gibbous
3rd Quarter

New Crescent
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Review - The Moon’s Surface

No atmosphere
No liquid water
Extreme temperatures
! Daytime = 130°C (265°F)
 Nighttime = -190°C (-310°F)
1/6 Earth’s gravity
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Basic Properties of the Moon
1) How big is it?
A) Diameter = 1/4 the diameter of the Earth. 
B) Mass = 1/100 

2) How old it it?
4.5 billion years

3) What's it doing?
 ◦ Rotation 

4) How far is it? 
About 384,000 km (240,000 miles) from Earth
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Earth Moon
12,756.3 km diameter 
23 degree axis tilt 
(seasons!)
Surface temps –73o to 
48oC (-100o to 120oF)
Thick atmosphere, mild 
greenhouse effect 
Liquid water – lots! - at 
surface

3,476 km diameter
7 degree tilt (~no seasons)
Surface temps - 107o to –
153oC  (224oF to –243oF) 
No atmosphere 
No liquid water … Ice at 
poles in shadows?
Solid & Rock
Iron Core

beam of light traveling from Earth to 
Moon takes 1.26 seconds
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Objectives:
Explain eclipses of the Sun and 
Moon.
Explain how gravitational force 
between objects causes tides
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Perigee - Closest point in the Moon’s 
orbit to Earth
The farthest point is called apogee

Moon's Orbit
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(Far) (Close)
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Precisely speaking 59% of the surface during 
the whole period of the moon revolution. 
(Reason: libration)

We always see the same side of the moon!  
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libration - oscillating motion of orbiting bodies 
relative to each other
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Near Side Far Side
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What’s the difference between 
solar and lunar eclipses?

Solar Lunar

Earth goes
into moon’s

shadow

moon goes
into Earth’s

shadow
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Solar Eclipses

- occurs when the Moon passes directly !between 
the Sun and Earth and blocks the ! Sun from view.
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Solar Eclipses

Moon moves between Earth and Sun
Moon casts a shadow on part of the Earth
Total eclipses rare – only once every 360 years 
from one location!

Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



Wednesday, November 28, 12



When will our next eclipse be?
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Lunar 

- occurs when the Moon passes through Earth’s 
! shadow.
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Lunar Eclipses
Moon moves into 
Earth’s shadow – 
! this shadow 
darkens the Moon

Umbra
Penumbra

About 2-3 per year
Last up to 4 hours
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The Tides
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What causes tides?

2 Bulges from Gravitational 
Attraction & Centrifugal Force
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Gravitational Attraction
• All masses are drawn to each other.
• The moon because of its closeness to 

the Earth exerts a greater gravitational 
effect on the Earth than the Sun, despite 
the fact that the Sun is much more 
massive than the Moon.
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Tides

·As earth rotates, the tides move around the Earth 
alternating between high and low tides approximately 
every 6 hours.
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Astronomy Unit Test Today

Extra Credit

Bring your ESRT to class every 
day between now and June 14 & 
Earn 100% on a unit test

Earth Science 
Regents Exam

Earth Science
Performance Test
Tuesday, June 7th

(in class)

Today is the last day 
to turn in Astronomy 

15% Regents Score 85% of Regents Score

Check out class website for updates & regents review sites
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Why Do We Think This?

• The moon has no iron
– Earth’s iron had already concentrated 

in the core by the time of the impact
– The iron core of the impactor melded 

with that of the Earth, leaving the 
moon with no iron of its own

• The moon and Earth share 
isotopes of oxygen that are not 
found on other planets or 
objects far from Earth
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