Astronomy

“Actually they all look alike to me.”



Earth’s Motions
(Verbal Quiz 1-7)

Rotation

Revolution

Definition

What is the
direction of
movement?

How long does it
take?

What is the rate?

Result of the
motion

How can you
prove this
motion?

Two Ways:




{) Foucault Pendulum


http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/8_3.htm
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{) Foucault Pendulum
2) Coriolis Effect



http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/8_3.htm
http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/8_6.htm

Earth’s Revolution around the Sun

- Slightly eccentric eIIipticaI orbit

( Hnt Elllptlt:al I
| (it's a circle) |

h e=0.0 ﬂ

elliptical

e=0.1
“low eccentricity”

very elliptical
e=035
“high eccentricity™




Earth’s Revolution around the Sun

- Slightly eccentric elliptical orbit

Earth is moving around the Sun at about 67,000 miles
per hour.



|Idence for Revolutjg|

{) Changing Constellations

http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/2.htm


http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/2.htm
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itlence for Revoluti{l
{) Changing Constellations

2) Doppler Shift



http://highered.mcgraw-hill.com/sites/dl/free/0072482621/59233/2.htm
http://instruct1.cit.cornell.edu/courses/astro101/java/parallax/parallax.html

Earth’s Motions

How long is one rotation of Barth? 1 day (24 hours)

How long 15 one revolution of Earth? 1 year (365 days)




For eachofthe following eventstae Whether i caused by fhe Earh's otaion o revoluion

Risng and efing fthe s Rotation
Risng and eing ofthe moon: Rotation
The eason Revolution
Changng Constelaions Revolution

Movement of tarsthroughfhesky: ~__ Rotation



310w how focaleuat he Evth' o of vofaio n degpes er o,

One rotation=360"°

Time for one rotation = 24 hours

360° /24 hours= 15°/ hour




Diagram 1 — 9:00 p.m. Diagram 2 — 11:00 p.m.

Hercules i’% Hercules Cygnus
hgnus %

Draco
Draco Cepheus
Big Dpperfl C\ Cepheus @ Cassiopeia

Little Dipper JlCaSS'OPE'a Little Dipper

M\P%e% =

Perseus

How many degrees did
the stars mowve

DONCH iazprasaxx 116G )
diagram ZZ?




Diagram 1 — 9:00 p.m.

Diagram 2 — 11:00 p.m.
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Diagram 1 — 9:00 p.m. Diagram 2 — 11:00 p.m.

Hercules i’% Hercules Cygnus
hgnus %

Draco

Draco Cepheus

Big Dpperfl C\ Cepheus @ Cassiopeia

Little Dipper JlCaSS'OPE'a Little Dipper

M\P%e% =

Perseus

whatifgithepPh ere

Becgpasfjamye G only
been seqypg $he Noxrth




Diagram 1 — 9:00 p.m. Diagram 2 — 11:00 p.m.

t Cygnus

Draco r__: PT

Big Dipper 4 e Cepheus

{
III

T___
L I

Little Dipper ’lc.'-'is:':iin:']pﬁiu’-'i
ittle Lhpper — T

YWhat direction must
you b]g?&%ing?



Diagram 1 — 9:00 p.m. Diagram 2 — 11:00 p.m.

Draco« ™} Cepheus

1 | . .
g Cassiopeia

ittle Dipper YCassiopeia
Little Dipper 4L -ASSIOpEls Nl

— N Perseus

..
Q._,__;. - .
— Perseus 'y,
T -
—— _ i._'_d_.-

YWWhat direction
Cs Co

the stars appearCounter -
to Clockwise

mowe®?



Diagram 1 — 9:00 p.m. Diagram 2 — 11:00 p.m.

t Cygnus

Draco r__: PT

T e

Draco« ™} Cepheus

1 . e _ I-_I;

¥ . :’ |III . .
Big Dipper ,.."' ?  s. "*s* . Cepheus

o

L ¢

ittle Dipper ICassiopeia ] N

Little Dipper |Cassiopeia | ol

) ‘ Perseus
by
Q._,__;. -

Perseus ',

it

._m

What causes the
stars appear to mowve?

EARTH’S ROTATION



Satellite— ANy object in space moving in orbit
around another object

Farth is a satellite of the  SUN

The moon is a satellite of _ €@rth

Why do the distances between the sun and earth change?

Because Earth’s orbit is elliptical (oval shaped)




h:ctps://video.ya hoo.com/harry-caray-space-
infinite-frontier-000000505.html  * .

r’i-"g@
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=




www.jpl.nasa.gov


http://www.allaboutscience.org/big-bang-theory-video.htm

Formation of Earth’s Moon

SR .'1Diagram' NOT drawn to 's-:_céle . A



Have you heard of the face on the Moon







Phases of the Moon

1) The apparent shape of the moon depends on the changing positions of the_Sun_
Earth and  Moon .

) How long does it take the moon to revolve around the Farth? 1 month

3) One complete orbit of the moon around the Earth takes about 27 1/3 days

4) A complete cycle the moon's phases takes 29 % days




5) Explain why there is a 2 % day difference between the revolution of the moon and

the amount of time 1t takes to complete all of 1ts phases.

As the moon is taking 27 1/3 days to revolve around
Earth, Earth is also revolving around the sun. It takes
an additional 2 days for the Earth, Sun and Moon to
align and complete all of its phases.



€
(

@[r@[um@] Ealith?



‘How long does
one revolution of
o the moon take?

27.3 days

How long does
‘ one rotation of
/'1 the moon take?

. VAN g 85 WSS




Solar System Data

Object Mean Distance Period Period Eccentricity| Equatorial Mass Density | Number
from Sun of of of Diameter (Earth = 1) of

3
(millions of km)|  Revolution Rotation Orbit (km) (9/6m) | Moons

SUN — — 27 days — 1,392,000 | 333,000.00 1.4 -
MERCURY 57.9 88 days | 59 days 4,880 0.553 5.4
VENUS 108.2 224.7 days | 243 days 12,104 0.815 5.2

EARTH 149.6 365.26 days 23 hr 12,756 1.00 55
56 min
4 sec

687 days | 24 hr 6,787
37 min
23 sec

JUPITER 11.86 years 9 hr 142,800 317.896
50 min
30 sec

SATURN 1,427 29.46 years| 10 hr 120,000
14 min

URANUS 2.869 84.0 years| 17 hr 51,800
14 min

NEPTUNE 4,496 164.8 years| 16 hr 49,500
PLUTO 5,900 247.7 years 6 days 2,300

o 9 hr

EARTH'S 149.6 27.3 days 27 days\ 3,476
MOON (0.386 from Earth) 8 hr Y

— —




What phenomenon
does this expiain?




Phases
of the
Mloon


http://antwrp.gsfc.nasa.gov/apod/image/9911/lunation_ajc.gif




Important Vocabulary

New Moon: Occurs when the moon is between the earth and
the sun. You can not see the moon.

* However you can see moon because moons orbit of earth is
tilted 5 degrees compared to Earth’s orbit.




Important Vocabulary

Full Moon: Occurs when all the moons surface facing
earth reflects light. You see all of the moon.




Important Vocabulary

Waning: The decreasing of the visible amount of the
moons surface, from full moon to new moon.

Waxing: The increasing of the visible amount of the




Important Vocabulary

Gibbous: A phase of the moon that is between full and
qguarter phase, you see more of the moon.




Important Vocabulary

Crescent: A phase of the moon that is between a
guarter moon and a new moon, you see less of the

moaon.




hitp://Www.sumanasinc.com/webconte
nt/anisamples/astronomy/moonphase.h
tml



http://www.sumanasinc.com/webcontent/anisamples/astronomy/moonphase.html
http://www.sumanasinc.com/webcontent/anisamples/astronomy/moonphase.html
http://www.sumanasinc.com/webcontent/anisamples/astronomy/moonphase.html
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3. First quarter

E A ;
4. Gibbous =i "\ 2.Crescent

(waxing) ) i (waxing)

/
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6. Gibbpus Tl 8. Crescent
(waning) @ (waning)

7. Third quarter

Copyright © 2002 by Tasa Graphic Arts, Inc.



Rises at midnight
sets at noon

22 days old
Third quarter

26 days old 18 days old
Waning Waning
crescent gibbous
Rises at
sunset
New . sets at
Moon ‘ } ‘ Full sunrise
(not visible) ' Moon
Waxing Waxing 14 days old
crescent gibbous

Light from Sun

4 days old 10 days old

Rises at noon
sets at midnight

7 days old
Convrinht @ 200658 Paarenan Prantice Hall Ine




. New Moon Q Full Moon

QWaxing Crescent OWaning Gibbous

D First Quarter O Third Quarter
OWaxing Gibbous @Waning Crescen|

| g o




The phases of the
IOON are what type
of event?

Cyclic




High Tide

Tidal [Range

Low Tide

FLOOD CURRENT q
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- The rising and falling of the ocean surface.

- Change in tide is the result of the changing

positions of the Moon, and Sun relative to
Earth.

- Close to 2 high tides and 2 low tides per day




What Causes Tides

Caused by the
gravitational pull
of the moon & sun




Based on the Diagram,
which are larger?

SPRING TIDES

‘ NEAP TIDE l
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During which phases of e moor
w0063 200 Spng
iles ooeur



http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro/files/content/multimedia/unit3/tides/tides.swf

4!" High
. * Tide

Spring
Tide

\




S




Spring Tide:

- Occurs when the Moon and Earth are
aligned in a straight line with the sun.

- Highest of the high tide and lowest of
the low tide




NeapTide:

- Occurs when the Moon and Earth are at
right angles with the sun.

- Lowest of the high tide and highest of
the low tide







What’s the difference between solar and
lunar eclipses?

Sollar T

Earth goes into Moon goes
moon’s shadow. into Earth’s

shadow


http://antwrp.gsfc.nasa.gov/apod/image/0007/nzeclipse_munford_big.jpg

SOLAR ECLIPSE

- Occurs when the moon is in the New
Moon Phase

- Moons shadow moves over the Earth’s
surface, and you can’t see the sun. (Sun,
Moon, Earth,) (SME)

- Eclipse occurs where the point of the
shadow hits Earth’s surface




Solar
Eclipse

What phase?

New Moon

http://www.bbc.co.uk/science/space/solars
ystem/sun/solareclipse.shtml



Total Solar Eclipse

Sunlight

« —

Path of total eclipse




LUNAR ECLIPSE

- Occurs when the Moon i1s in the Full Moon
phase

- The moon moves into Earth’s shadow.
(Sun, Earth, Moon) (SEM)

- Lasts until the moon moves out of Earth’s
shadow.




Lunar Eclipse What phase?

http://www.classzone.com/books/earth_sci
ence/terc/content/visualizations/es2504/es
2504page01.cfm?chapter no=25



http://antwrp.gsfc.nasa.gov/apod/image/0007/nzeclipse_munford_big.jpg

Lunar Eclipse

(C

ﬁ a é°

_ ‘ A
Full

Earth - moon

(as seen
from Earth)




Total €clipse November 8-9,
of the Moon o — 2005

| €arth’'s Umbra

€arth’s Penumbra

@ 2003 Larry Hoghn


http://apod.nasa.gov/apod/image/0311/112003lunareclipse_koehn.gif

[n order to have a solar eclipse, what phase must the moon bein? ___ New Moon

[n order to have a lunar eclipse, what phase must the moon be in” Full Moon

Why don’t we have solar and lunar eclipses every month?

The moons orbit around Earth is tilted
about 5 degrees



Unfavorable
for eclipse

Line of nodes

points toward

Sun

Favorable
for eclipse

Favorable
for eclipse

Unfavorable
for eclipse




Lunar
Eclipse
(Moon (SEM)







&
‘ — “Planets”
_ “Dwarf
Planets“
Q >
s &
T @
»






Terrestrial vs. Jovian Planets

Terrestrial Jovian
-Closer to the sun - Far from sun
- Mostly Solid -Gaseous
- Smaller with - Larger with low

high densities densities



Terrestrial Planets  ““RoOcCKy”’, small, more dense

eaamples Mercury, Venus, Earth , Mars

Jovian Planets ‘Gaseous”, large, less dense

examples Jupiter, Saturn, Uranus, Neptune

Asteraidbelt - Located between Mars and Jupiter

- Composed of thousands of
Asteroids




Reference Table Page 15

Solar System Data

Object Mean Distance Period Period Eccentricity| Equatorial Mass Density | Number
from Sun of of of Diameter (Earth = 1) (g/CmS) of
(millions of km)| Revolution Rotation Orbit (km) Moons

SUN — — 27 days — 1,392,000 | 333,000.00 1.4 —

MERCURY 57.9 88 days 59 days 0.206 4,880 0.553 54 0

VENUS 108.2 224.7 days | 243 days 0.007 12,104 0.815 5.2 0

EARTH 149.6 365.26 days 23 hr 0.017 12,756 1.00 5.5 1
56 min
4 sec

MARS 227.9 687 days 24 hr 0.093 6,787 0.1074 3.9 2
37 min
23 sec

JUPITER 778.3 11.86 years 9 hr 0.048 142,800 317.896 1.3 16
50 min
30 sec

SATURN 1,427 29.46 years| 10 hr 0.056 120,000 95.185 0.7 18
14 min

URANUS 2,869 84.0 years| 17 hr 0.047 51,800 14.537 1.2 21
14 min

NEPTUNE 4,496 164.8 years| 16 hr 0.009 49,500 17.151 1.7 8

PLUTO 5,900 247.7 years 6 days 0.250 2,300 0.0025 2.0 1

9 hr
EARTH'S 149.6 27.3 days 27 days 0.055 3,476 0.0123 3.3 —
MOON (0.386 from Earth) 8 hr




meter A Streak of light in the sky that occurs
when a meteoroid enters Earth’s
atmosphere “shooting star”

meteorite A meteor that reac;h'eswEarth’ssurface




Comefs - Huge dirty ice ball that revolves

around the sun.

- When close enough to sun, exhibits a

L
“'s y
&~



Reference Table Page 15

Solar System Data

Object Mean Distance Period Period Eccentricity| Equatorial Mass Density | Number
from Sun of of of Diameter (Earth = 1) (g/CmS) of
(millions of km)| Revolution Rotation Orbit (km) Moons

SUN — — 27 days — 1,392,000 | 333,000.00 1.4 —

MERCURY 57.9 88 days 59 days 0.206 4,880 0.553 54 0

VENUS 108.2 224.7 days | 243 days 0.007 12,104 0.815 5.2 0

EARTH 149.6 365.26 days 23 hr 0.017 12,756 1.00 5.5 1
56 min
4 sec

MARS 227.9 687 days 24 hr 0.093 6,787 0.1074 3.9 2
37 min
23 sec

JUPITER 778.3 11.86 years 9 hr 0.048 142,800 317.896 1.3 16
50 min
30 sec

SATURN 1,427 29.46 years| 10 hr 0.056 120,000 95.185 0.7 18
14 min

URANUS 2,869 84.0 years| 17 hr 0.047 51,800 14.537 1.2 21
14 min

NEPTUNE 4,496 164.8 years| 16 hr 0.009 49,500 17.151 1.7 8

PLUTO 5,900 247.7 years 6 days 0.250 2,300 0.0025 2.0 1

9 hr
EARTH'S 149.6 27.3 days 27 days 0.055 3,476 0.0123 3.3 —
MOON (0.386 from Earth) 8 hr




Draw a line across the table between
the terrestrial and jovian planets and label.

Solar System Data

Object Mean Distance Period Period Eccentricity] Equatorial Mass Density | Number
from Sun of of of Diameter (Earth=1)

3
(millions of km)| Revolution | Rotation | Orbit (km) (g/em”)

SUN — — 27 days — 1,392,000 | 333,000.00 1.4
MERCURY 57.9 88 days | 59 days 4,880 0.553 5.4
VENUS 108.2 224.7 days | 243 days 12,104 0.815 52

EARTH 149.6 365.26 days 23 hr 12,756 1.00 55
56 min
4 sec

687 days 24 hr 6,787

JUPITER 11.86 years 142,800 317.896

SATURN 1,427 29.46 years 120,000

URANUS 2,869 84.0 years . 51,800

NEPTUNE | 4,496 164.8 years 49,500
PLUTO 5,900 247.7 years 2,300

EARTH'S 149.6 27.3 days 3.476
MOON (0.386 from Earth)




Jovian or

Which are more dense?
terrestrial

Solar System Data

Object

Mean Distance
from Sun
(millions of km)

Period
of
Revolution

Period
of
Rotation

Eccentricity
of
Orbit

Equatorial
Diameter
{km)

Mass
(Earth = 1)

Density
(g/cma)

Number

SUN

27 days

1,392,000

333,000.00

1.4

MERCURY

57.9

88 days

59 days

0.206

4,880

0.553

5.4

VENUS

108.2

224.7 days

243 days

0.007

12,104

0.815

5.2

EARTH

149.6

365.26 days

23 hr
56 min
4 sec

0.017

12,756

1.00

5.5

JUPITER

687 days

11.86 years

24 hr
37 min

6,787

142,800

317.896

SATURN

1,427

29.46 years

120,000

URANUS

2,869

84.0 years

51,800

NEPTUNE

4,496

164.8 years

49,500

PLUTO

5,900

247.7 years

2,300

EARTH'S
MOON

149.6
(0.386 from Earth)

27.3 days

3,476




Which have more moons ?
Jovian or

terrestrial

Solar System Data

Object

Mean Distance
from Sun
(millions of km)

Period
of
Revolution

Period
of
Rotation

Eccentricity
of
Orbit

Equatorial
Diameter
{km)

Mass
(Earth = 1)

Density
(g/cma)

Number

SUN

27 days

1,392,000

333,000.00

1.4

MERCURY

57.9

88 days

59 days

0.206

4,880

0.553

5.4

VENUS

108.2

224.7 days

243 days

0.007

12,104

0.815

5.2

EARTH

149.6

365.26 days

23 hr
56 min
4 sec

0.017

12,756

1.00

5.5

JUPITER

687 days

11.86 years

24 hr
37 min

6,787

142,800

317.896

SATURN

1,427

29.46 years

120,000

URANUS

2,869

84.0 years

51,800

NEPTUNE

4,496

164.8 years

49,500

PLUTO

5,900

247.7 years

2,300

EARTH'S
MOON

149.6
(0.386 from Earth)

27.3 days

3,476




terrestrial

Solar System Data

Which have longer periods of revolution?
Jovian or

Object

Mean Distance
from Sun
(millions of km)

Period
of
Revolution

Period
of
Rotation

Eccentricity
of
Orbit

Equatorial
Diameter
{km)

Mass
(Earth = 1)

Density
(g/cma)

Number

SUN

27 days

1,392,000

333,000.00

1.4

MERCURY

57.9

88 days

59 days

0.206

4,880

0.553

5.4

VENUS

108.2

224.7 days

243 days

0.007

12,104

0.815

5.2

EARTH

149.6

365.26 days

23 hr
56 min
4 sec

0.017

12,756

1.00

5.5

JUPITER

687 days

11.86 years

24 hr
37 min

6,787

142,800

317.896

SATURN

1,427

29.46 years

120,000

URANUS

2,869

84.0 years

51,800

NEPTUNE

4,496

164.8 years

49,500

PLUTO

5,900

247.7 years

2,300

EARTH'S
MOON

149.6
(0.386 from Earth)

27.3 days

3,476




Complete the rest yourself



Models of the Solar System

Geocentric - Earth- Centered

Moon Earth Venus Sun

\\‘ l A/’
\ |‘ /
o =S




Geocentric Model: _Earth Centered

Explained the following:

- Earth was stationary with the sun

Epicycle

Moons and planets revolving

around It

- Night and Day

- Revolution of the moon

Did not easily explain the following:

- Movement of the inner SRPEIR MR,

and outer planets




Heliocentric
- Sun- Centered

Venus M Arclry

Earth

Jupiter Mars
s

Saturn

Uranus

Neptune

Pluto




Heliocentric Model:  SUN Centered

Explained the following:

- Puts sun in the center of our

solar system

- Day and Night

- Seasons

- Motions of Celestial Objects

Heliocentric Model

Copernicus, Brahe, Kepler, Galileo and other scientists in the 16th and 17th centuries
supported this model. This is the model we use today.



Shape of Orbit

The planets move in ellipses with the Sun at one focus

Shape of Earth’s orbit: Slightly elliptical with the sun
at one focl

Eeeentricity How “oval” an orbit is

Eccentricity = Distance between foci

Formula: Length of major axis




Calculate the eccentricity
of the ellipse below:

length of major axis

Formula: eccentricity =



Major axis

Determine the eccentricity
of the ellipse to the right:

Distance between foct

0

1) A circle has an eccentricity of ,and 1s least eccentric.

9) The more oval an ellipse is the [TTOT'€ eccentric it is.




*G RAVITY

The Force of Gravity

) Gravity AN Invisible force of attraction

)) Gravity depends on two things: Mass and __Distance

) The larger the mass, the  Greater the gravitational attraction.

4) The closer objects are together, the  Greater  the attraction




Fact(s)tomemorize:22-26 | Planet Velocities

The line joining the Sun and a planet sweeps out

equal areas in equal intervals of time

1. Between which two letters is the orbital

speed the slowest?

2. Between which two letters is the orhital
speed the fastest?

3. The area’s covered by the Earth asit travels from A to B and from C to D are

4, The speed of a planet depends upon its distance from the




Distance of planets with respect to the Sun

Perihelion

Aphelion

The square of the time (T2 of revolution of a planet divided by the cube of its mean
distance (R?) from the Sun gives a number that is the same for all the planets

Base your answers to questions 1 and 2 on 1. Calculate the eccentricity of the ellipse
the diagram of the ellipse below. to the nearest thousandth.

s T R X

| + & 2. State how the eccentricity of the given
ellipse compares to the eccentricity of

\\\ the orbit of Mars.
\ /
\
\ -




Star formation: (packet pg 21)

Stars start out Is a nebula which Is a massive cloud of
dust, hydrogen, and plasma.

Due to gravitational attraction the cloud collapses and
temperature increases, nuclear fusion is taking place
where hydrogen is becoming helium.

A protostar forms. From there, stars can become a main
sequence star or a massive star.
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Stars

Reference table page 15

Luminosity and Temperature of Stars
(Name in italics refers to star shown by a @)

L O i S 1~ Luminosity is the
Massive | Blyg |* . «i :: Supergiants; - {  brightness of stars
Strs | Supérgiants . o R . compared to the
>l ® | Dt Betéa)lgeuse | brightness of our
= 10,000 '3.._ ------------------ R ERECECEECEEEEES o-ssssss-s-sfo--o----o--0- - Gun as seen from
7] IR T | the same distance
© “ret. . ! * . - iRed Giants . from the observer.
£ | Mo | Polarig®eie, o ° |
8 100 oo .-e-f’.Se'q-__; _______ T'_'___________'_E_°____'_®’:_'\_|‘§1§l?_@f@_r_‘______*:_
(1) ' . .« TUg, , . L X
.2 i *ie ® ce *. ° ' H
& i BRI
Q : : . ..l: - :
€ S e OSirius_* **+2 1 @ !Alpha Centauri |
> ;’ s Sin iy | ,
@ : : i
= E . . White Dwarfs R !
g i « o "2 i» «®ProcyonB A IR A AR i
3 0.0 R S Pt A S Red T
: : T -* Dwaif$, |
Small ! i . Barnard’se .*s.
Stars : ! ' Star@®y *J% !
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What two characteristics are used to classify stars?

Luminosity . Temperature

Luminosity and Temperature of Stars
(Name in italics refers to star shown by a ®)
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Luminosity and Temperature of Stars
(Name in italics refers to star shown by a @)
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What type of star is our Sun classified as? M al n S eq u e n C e Circle where it is

on the chart above.

Shade the chart where all of the stars are hotter than our sun.

Draw a line on the chart which separates those stars brighter than our sun and those less bright.



The star Betelgeuse is located in the constellation Orion. What colorisit? _ Red
The star Rigelis located in the constellation Orion, What colorisit? ~ VWhite

How do stars generate their energy?  Nuclear Fusion
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Earth in the Universe




Galaxy

Galaxy- collection of billions of stars, planets
and various amounts of gas and dust

nheld together by gravity.




What is the name of our galaxy? _Milky Way

What kind of a galaxy dowe livein?  Splral Galaxy

Where 15 our solar system located within the galaxy
In one of the Spiral arms

Sun’s Location kW

Sun's Location 3, ' Spiral Arms

Side View

Top View

Nucleus




The Universe

The Unverse Includes everything that exists from the
smallest object to the largest galaxies.




Big Bang Theory About 14 billion yrs ago a massive
explosion took place and started the
formation of the universe.




evidence - The universe is expanding in every
direction.
- Doppler Effect — Red Shift

- Cosmic background radiation




The diagram below illustrates three stages of a current theory of the formation of the
universe.

Stage 2 Stage 3 (preseant)

A ball of hydrogen A huge hydrogen The galaxies continue
ancploded. cloud moved outward to maove outward.
with cloud parts condensing
to form galaxies.




Spectral lines
- The separation of
different colors based Specwolnnes{)
on wavelength ~ Standard Spectrum

(@ normal pattem)

Violet Red

- Why we have rainbows

traviolet shortwave
gamma X-rays rays ‘ infrared raclar TV AM
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red shift:

_ _ Violet Red
- Objects moving away ~ |
cause by explosion of SpecTrolhnesﬂ ]
Space Red Shif
(pattern moves to right)
hinsahu: Violet Red

- Objects moving
towards another object

}SpecTro| ines

Violet Shift
(pattern moves fo left)
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Long Wavelength Small Wavelength
Low Frequency High Frequency

The Doppler Eftect for a Moving Sound Source




