Study Guide For Exam #2 Astronony 1000

This test covers Lectures 7 through 13 and Chapters 6 through 14 in your text book.
Review the lectures especialy the summary dides and the in-text questions &
problems

Useful Formulae
Kepler’s Third Law: P* (yeas) = d°(au.)
1 AU = 1.5x10° km

Avg. Gas Speed Vag = 0.38 sqrt( T/m)
Condition for a Vag< 0.16 Ve

Planet to Hold its

Atmosphere

Newton’s Law V?=U?+ 2as V=final velocity

U= initial Velocity
S=distance (height)
a= acceeration due to gravity
a= GM/r* ; r=radius planet,
M = mass of planet, G= Grawutational constart

Gravitational Constant G =6.67 x10" m* kg™ s?

Energy of a photon E = hf
E =hc/ A
_ -8 2, 4
Stephan-Boltzmann 0=567x10"W/m~K
Constant
Speed of Light 300000km/s

9
C
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Lecture 7

1)
2)
3)
4)

5)

6)

7

8)

9)

What are the main components of the solar system Ethe biggest? the furthest? EtcE

Using Keplers Law calculate the distance of Venus from the Sun

Wha distance does 1 AU (an astronomical unit) represent?

Wha are the two families of planets? how do they differ: Sze, dendty, compostion, #
moons postion?

Continental DriftWhat is it and what powersit? How fast do the continents move on
average? Wha are the consequences (mountins volcanoes, earthqu&es). The continents
are condantly changing postion.

The Earth®@ Interior Describe the process of differentiation. What are the 4-zones in the
Earth@ interior? Describe their compostion, emperature, pressure. How do we know
this(earthqué&kes! seismic P & Swaves P-waves: travel through ®lid & molten
material S-waves: travel through ®lid material only!

The Earth@ Atmosphae Compostion (78% N, 21%0,, traces. CO, & H,O)Greenhous
Effect (Greenhou® gasses CO, & H,O trap IR radiation and warm the aimosphee &
surface) The Ozone Layer Globd Warming & OzoneDepletion: what are the causes.
Wha are the effects of both? Why is the Sky blue? (molecules in amosphee scatter blue
light much more than red light)

The Earth® magnetic field what generates it? (rapidly rotating liquid metal core of
Earth).

The Earth@ Magneosphere traps high-energy charged paticles (electrons& protons
from Sun. These paticles would behazardousto life on Earth@ surface. Van Allen
radiation béts. Northern & Southern Lights. Why is light emitted?

Lecture 8 Mercury: The Planet Nearest the Sun

1)

2)
3)
4)
5)

Orbit and Basic Propeties: orbit is very dliptical, notapefect circl e.~1/4" the Earth®
diameter5% of the earth@ mass smilar dendty very hot surface. Weak magnéic field.

Surface: heavily cratered; no sgnsof water, weather, or amosphee.

Atmosphae None How can we explain this? (hint: Vag < 0.17 V)

Whét is the escape velocity? What factors deermineit? what is Vag, and wha mainly
influences it?

Lecture 9 Venus: Earth’s Twin

1)

2)

3)

very drcular orbit , like Earth@ Venusspinson its axis very sowly & in opposte
direction from other Earth-like plands.

Basic Propaties smilar to Earth in mass, diameter, dengty (i.e., twin of Earth)
amosphee present. Atmogphae compostion (96% CO,, no oxyg®) mass (9-times more
amosphee than Earth) surface pressure & temperature (high & hot')

Run Away Greenhou® Effect explain howthis came aboutas aresult of Venusbang
closer to the sun, and how it resulted in high surface temperatures.
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4) Surface mapped accurately by oibiting radar. no cudal plates. No continents or
continental drift. Large craters visible on radar, bu few small craters. Overal, only 1/10
the cratering of Mercury or the Moon. Why?) Venusappears to have re-paved its surface
with lava~300 million years ago! - buied mog of the craters unde lava

5) Volcanic Activity
- radar images of volcanoes, lavaflows, lava domes
- wha is the evidence of on-going vokanic activity?
(changing 02 in @amosphere; possible lightning nexr volcanoes)

6) Magndic Field
- surprise: no megnéic field!
- why nof? (hint: Venusrotates very dowly).

Lecture 10 Mars: The Red Planet That Tried To Eat Tom Cruise
1) Orbit, Rotation, & Basic Propeties
dliptical orbit
Martian day is 24.6hs
rotationd axis is tilted like Earth@®@! Mars has Seasond
~1't he Earth@ diameter
~ 1/10 the Earth@ mass
Mars and Earth have smilar dendty (but MarsOis somewhat lower).
Mars has athin amospheae.
Wy is Mars fainter than Venus?
Wy is the surface red?

2). Surface of Mars
- Volcanoes (OlympusMonsis the biggest in the solar system)
- QploshOcraters common
- Marine Valley (notareal canyonbi.e., notformed by weter).
- Tharsis bulge opposte Hellas Basin
- no qudal plates. Crug is onepiece. No continents or continental drift.

- MarsOsurface divided into two hdves:
- Northern Hain: flat, low devation, few craters
- Southern Highlands rugged, high devation, lots of craters

- Running weter on Mars? What is the evidence?
(Gullies at crater edges, flash-flood fows, andent rivers)
- Where did the water go???

- Polar Ice Caps
- compostion; howthey changewith the seasons?
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3) The Atmosphee of Mars
- compostion (mogly CO,, like Venug
- Mass (thin @amospheae, not much protection from meteorites)
- temperature and densty (cold and tin)

4) A Runraway Greenhouse Effect in Reverse!
- beable to describethis process (i.e., green-house gases taken out of
the aamospheae)

5) Life on Mars
- Thethree experiments of Viking |1 & II: wha were they?
- wha was s0 important aboutthe sterilized sample from Earth
- Were the Viking experiments condusve oneway or the other?

6) The Martian Moons
- compostion (do they have the same compostion & the planet Mars?)
- where are they thoughtto have arisen? How did they wind up going
aound Mars?
- They are very small and heavily cratered.

Lecture 11 Jupiter
1) Be Familiar With Orbit, Rotation, & Basic Properties of Jupiter

- Jupiter is thelargest planet in the Solar System.

- Jupiter is 11x larger than the Earth.

- Jupiter is nota pafect spheae, butdightly flattened & the poles.
This meansit is notas solid as the Earth is, butpatially gaseous

- Jupiter is 300x nore massive as the Earth.
I Jupiter@ mass is twice tha of dl the other planets combined!

- Jupiter@® densty is low: 1.3 getm?®.
This is notvery far from the density of water (1.0 gkm?®).

- Jupiter@ magnatic field is 20,000 imes stronge than Earth@.

- Jupiter haslots of moons 61 d last count Which onemay suppot life?

2) Know the Compostion & Features in Jupiter@ Atmosphee
- compostion: mogly Molecular Hydrogen (H, 86%) & Helium (13.89),
with gmall amount of methane anmonia, & water.
- Jupiter@® atmogphee is made up ofdternaing wlored bandsof clouds
- thar colors arise from complex chemical reactionstaking plce there.
- many huricane (&yclone) like storms are visible in Jupiter®
amosphee.
- thelargest of these sorms: The Great Red Joot
. Great Red $ot has existed for a least 300-years
. it@ diameter is 5x larger than the Earth.
. wha powers the Great Red Spotis gill unknown.
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3) Undastand the Basics of Jupiter@ Internd Structure
- We know very little of Jupiter® interior. But it is probably:
(1) rocky core, (2) metallic hydrogen mantle, (3) outer layer of
molecular hydrogen, and (4) the aimosphee we see. (5) Could Jupiter have been a
star? Why not?

4) Jupiter@ Magneosphere
- Jupiter has astrongmagnéic field: it rotates rapidly (~10-hourday) and
has a mantle of metalic hydrogen.
- Jupiter® strong megneic field captures charged particles from the Sun.
- Jupiter@ magndospheae is huge 30-million kmacross, and extendsout
to Satumn. Saturn is sometimes insde Jupiter@ magndosphee!
- Jupiter has Aurora: Northern & Southern Lights!

5) Jupiter and Gomets
- Jupiter has absorbed millions(billions?) of comets and asteroids, some
tha might have collided with Earth.
- Comet Shoamaker-Levy in 1994 vas an anazing example.
Shoamaker-L evy was captured by dipiter@ gravity ~200 yers ago.
in 1992 t came within Jupiter@ Roche Limit and broke-up into
21 kmsized pieces. These impacted Jupiter@ backsidein 1994, eleasing huge
amount of energy. Frebdls seen rising ove Jupiter!

Lecture 12 Saturn Uranus & Neptune
1) Be Familiar With Orbit, Rotation, & Basic Properties of Saturn

- Satumn is the 2" largest planet in the Solar System.

- Saturn is 10x larger than the Earth.

- Satum is more GquashedOin shapethen lupiter, implying thé is
more gaseousthen dupiter, and less rocky than the Earth.

- Saturn is 100x nore massive as the Earth.

- Satumn@ density is less than water 0.7 gém®. It would floa in water!

- Satur@®@ magndic field is 1,000 tmes stronge than Earth@,

- Saturn has lots of moons (31), butnot as many as Jupiter. Mog are
vey small.

- Saturn is famousfor its beautiful rings

- Satur@®@ moonsexhibit some odd obital motion®name 3 examples.

2) Saturn@ Atmosphee
- compostion: very similar to Jupiter@ with oneexception:
Saturn has much less Helium in its atmosphere than Jupiter does.
-- the hdium has condensed into droplets in Saturn@ outer
amosphee and GainedOdown to lower levels.
- Satumn (@ atmogpheae dso shows dternating wlored bandsof clouds
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butthe colors are much more subduel. Less colorful.
- hurricane (QycloneQ) like storms are rarely seen in Satum@®
amosphee, and they are short-lived.
I Nothing like Jupiter® Red Spot

3) Saturn@ Internal Structure
- Like Jupiter, we know very little of Satum@ interior. But it is probably:
(1) rocky core, (2) metallic hydrogen mantle, (3) outer layer of
molecular hydrogen, and (4) the atmosphee we see.

4)Saturn® Magndospheae
- Saturn dso has astrongmagndic field dueto its rapid rotation
and metallic hydrogen core: ~1,000 tmes stronger than Earth@
- Saturmn dso has Aurora: Northern & Southern Lights!

5)Saturn@ Rings
- Satumn is surroundel by a system of very brightrings visible from Earth.

- since Saturn@ axisis tilted (26.7 dgrees), theringslook different during
Saturn@ 29.4year orbit around he Sun.

- theringsare extremely thin BDafew tens of metersin places.

- theringsare composed of large nunmbers of bits of debris: sizes range
from sand-grain to tens of meters. On average snowbdl sized.

- thedeébris is coaed in water ice, which explainswhy they are so bright

- theringsare actually hundeds of small ring-lets.

- The outer-mog ring (F-ring) appears raidedQ and is kept in place by
two anall GBhephed moong

- Theringsexist within azonecalled the QRoche LimitO
I Any moon,comet, or asteroid draying ingde the RocheLimit is
b gpart into rubbde by Saturn@ gravitational field.
Rochelimit = 2.4 x pbhnets radiusbBusng what assumptions?
- ringsprobably relatively new -small icy moon fell within Roche Limit within
past 100-million years.

6) Orbit, Rotation, & Basic Properties of Uranus& Neptune

- Uranus& Neptunehave nearly identical diameters. ~4x larger than Earth

- Both have average densities similar to Lipiter@: ~1.5 gem®.

- UranuDaxis is tilted into its orbital planeDit@ laying on 1@ sdé
I Uranushas extreme seasons 40-year winters & 40-year summers.
I During winter, the Sun is never visible. During Summer, the Sun

nger sets.

- Neptunehas a 29 deree axistilt, giving it seasonslike Earth.

- Uranustakes ~84-years to orbit the Sun, Neptune 163-years.

- both have lots of moons

- Neptunegenerates 3x more energy than it receives from the Sun. How?
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- Uranusdiscovered accidently by William Hershell with his telescope
- Neptunediscovered usng methematics: UranusOorbit seemed unusid,
as if another more distant plang were tugging onit. Calculationssaid
mystery plang would be found & a certain location, which iswhere

Neptunewas stuaed.

7) UranusO8 Neptune8 Atmospheae
- compostion of both ae very smilar. Both gmilar to Jupiter & Saturn.
(molecular hydrogen: 84%, Helium: 14% Methane 2-3%)
- blue color of both is due to Methane in @amosphere, which readily
absorbsred phobnsfrom the Sun.
- Neptune shows Jupiter-like sorms, induding aGreat Dark Spot, that
disappeared in 19908

8) The Magnec Fields of Uranus& Neptune
- magnédic fields are not centered on e plang cores.
- nather point dong therotationd axis.

9) Internd Structure of Uranus& Neptune . )
- both ae thoughtto have: rocky core, ice/liquid GlushOlayer, and
amolecular hydrogen layer Bno netallic hydrogen core as pressure is
to low.

10) UranusORings
- discovered accidently by flying obgrvatory.
- very skinny, like Saturn@ F-ring.
- & least onepair of GBhephadOmoons

11) Neptuned Rings
- three faint rings

Lecture 13 Dwarf Planets and “junk” in the Solar System

1) Pluto® Discovery
- a first it gppeared another more distant planet was perturbing the orbit
of Neptune Calculationsindicated the location, and American Clyde
Tombaugh found he plang Pluto. Who did hename it after?
- actudly, the calculations were in aror (there were no pioblems with
Neptune® orbit), and Ruto was discovered puely by dhance!
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2) Propeaties of Pluto
- Pluto is small, ~20%the size of the Earth and nuch less massive.
- Pluto® dendty is 40%of Earth@D2.1 gem®.
- Pluto has amoon B Charon.
- Pluto® orbit is mogt dliptical in Solar System (d = 30-49 AU from Sun).
- Pluto@ orbital planeis 17-degrees out of the Solar System.

3) Origin of Pluto
- Is Pluto amoon ofUranus that was kicked-off during acollision?
(problem: then howdid it acquire its own moon?No moonshave moong
- Many astronomners consder Pluto to beanew class of object:
I Dwarf Planet
- Pluto may smply bethe largest member of this new class, severa of
which ae now known, severa of which hase ther own moons too.

4) Asteroids History & Propaties
- knowwha Bode3 Law is, and tha it predicted aplanet 2.8 AU from
the Sun (.e., baween Mars & Jupiter).
- GiuesppePiazzi (priest & astrononer) found Geres (1801) The smallest
davf plang and only dwarf in the asteroid bét.
- 200,000 gentudly discovered bdaween 2-3.3 AU, i.e,, the Asteroid Belt.
- too gnall for plands, they are called Asteroids (Gitarlike bodiesQ).
- dl the asteroids taken together would nothave the Moon® mass.

- know the differences beween the three types of asteroids
C-type (carbon iich), Stype (silicon iich), M-type (meta rich).

- knowwhat the CEarth CrossingQesteroids are, and why they are a
ooncern (hint: remember Comet Shoanaker-Levy?).

- know how asteroids look from fly-by missions irregular shaped (potato)
with lots of craters.

- How do they compare with the GnoonDof Mars?

- Know the two leading explanaionsfor the origin of the Asteroids
(1- they are theremains of adestroyed pland, 2-Jupiter prevented them
from ever merging into aplane).

- Also knowthe problems with answver #1 (int: mass & compostion).

5) Comets. History & Propaties
- comets are basically ~5-10 kmsized snowbdlswith gravel & dud.
I (i.e, @irty ShowbdlsQ.
- remember tha comets were viewed as bringea's of bad news!
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- know how the orbits of comets differ from planets (extremely dliptical)
- know the difference between:
Long Period Comets: travel thousndsof AU from Sun, &king
thousandsor millionsof years to omit the Sun ance. Come from
Oort Cloud.

Short Period Comets: orbits extend outto maybe Pluto, take far
less time to orbit Sun (e.g., Halley@ Comet every 76-years).
Come from Kuiper Belt.

. - knowthebasic components of acomet (nudeus, coma, dug tail, ion tail . ,
OnvisibleOtail)

- undestand why a comet changes gppearance as it moves towards the Sun
6) Meteors B Shooing Sars

- know the difference baween meteors & meteorites
- undestand howmeteor showers arise from the destruction of acomet.
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