Agtronoemy 3 - Solothow Set 1

1. IT aoulight taltes B miomtes to reach Earth, how Joog Joes swoonfight taleeT
Yen can feure thk o elther of two ways:

tims form mnen = = .28 parrmeks

dlatance fo IoeD — Gadold K
speed of leht Aol L
Or, king the glwen Infrrmation:
time from mecn _ diktanss 1o moon
flme Irom aim ~  clsfance o aim

_ time from aim-dktanne 1o moon
time form meen = . C T R T

__ faso see] et ko)
tima to mrem = helon ot = 1.3 earrmla

2. Ad geen o yoor latitode, what i the angle hetwesn the worth celegtial pole amwl the
worthern hordwonT Between the acothers horfeon aoed the woon smo at the smowoner aol
atheeT

The esslest way to adawer this questin may be by Imagining you 2@ at & plaus co the Earth whers
wou alrescdy Imow the praltlon of the sun, axd then Imagine yourself walldng armed the Earth amd
what happene f the sim &a 7o de an. A ghhe may help son ploturs it. For the St part of the
rpiestlom, lmagine o are af the suator or the aerth pele. Bor ewmople, If yon are st the oorth pols,
where 1s the north star [oerth eelestisl pele)? ¥ s directly owechesd, 80 degrees from the berlzen,
Mo Imaghe yoomeslf walling soth areimed the Earth. As yon walk, the morth star will start to mese
towaned sor erleen. For each depres of latitede that gon walk amrrh, the north star will appear to
mewe towand yoar herkeon by coe degree. Hew many degress do yom awe 1o walk to get to Santa
Omg? Hnee Janta Orig 1s &t & latiude of abear AT degress, o need o wall 80 — 47 = 5 degress.
Ai 7o make that walk, hew many degress ks the north star mewed toward soir (northern) horkeon?
5l degrens. Hmee 1t started ent st ) degress form the herleon when o were &t the north pole, ¥ has
groe down teo 90 — Si= AT degress. [Try toaee how this works ¥ yon start at the spator lostead!)

Frr the saonmed part, nota that dirlng the simmer enlstire, the nort ern eolaphers 1s tited foward the
sl af X 5degress. Where s the ann dimctly cvethend? When yon are at 2.5 degress nerth latitxdes.
(Dems this make semee? Think It threugh befere procesding.] e the snn b 9 degress away fom the
arthern herleen at the sumoer snlstioe If yonr lwiltde 1 2.5 degrees. Beow Imagine el walking
mrth anmel the Farth, As yom wallk, slwee you are walking away frem the sun, the aun will mews
towaned your herkern. For every degres 3o walk north, the am will appear 1o he cone degree clesr to
wour acarthern horken. Heow many degrees de youn hawe to walk o get fem 2.5 degress ninrth latitide
trv or latitde® AT — X5 = 145 degress. 3o the sun will appear o hawe meowed 130 degress towand
the herlerm s we walk from 2.5 degress to AT degrese merth latitwde. It started cat at 5 degress
from the heriesn, an now It & 80— 13.5= T6.5 degress from the [seuthern) horleom.

If that waan't clear, there 1P nther ways 1o aoe this; thereks & nite Seure oo paee 18 of the temct [ 2med
editin) that shows you how 1o Sgure ot

In the frat gire o page 2, the v Ines labelsd “Th Borth 3tar”™ are paralld] clmee the werth star s

e Fantactinelle for amoer Ve o oo 7oma o b frvma hiloh crtennl monmaot e thet anela 4 AT ol annla
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alen Imow that angle BFD 1 8 degress. Ho angle DFG 1e Hoelination. We're after angle EFD.
There frre:

Angle hetwern meen enn anxd eenthern heorkon
= angk EFD

= 180 degrees - angle DF{ - angle (JFA

= L& - (90 - 2.5) - latitnde

= 90 + Inclinatiom - latitde

o T dlegrees fnr Hanta (e,

. Aboot how wany days mnat elanse hetwesn the frat qoarter wewcay aud the third gqearter

moenT
The frat ¢pierter oeven 16 when the moem e coe guarter of the way thmagh 1t 's cwrle, and the thind

tpuarter oexen la when ¥'s three guartes of the way thromgh ite cpele. The kmgth of coe crmplete
ryele b o2 days, s there are « 14 days between the drat aned third euarter.

. Il a planet has an average Jdistance o the am of 4 ALT, what §s its orhital perfodT

Lalng Kepler's third ke

Peried = (W}a years = A years

KNinte that the anewer £ nof A years [resscning that the plawet has to trawel fonr tines ss Bar as the
Earth). Flanets that are farther awsy from the s'm take lenger te ge around the sun becanse they ‘e
‘rmning oo & bgesr track™ | buk they alse mcperience & weaker pravitatlonsl foree. Therefore they take
e knger to o all the way arenmd te sun.

. ‘Compare the force of gravity ou the sorfwe of the vwoon with the force of pravity at

Earth's aorfce.
The frree of gravity diue 1o the Earth at the Earth's anrfane 1a:

Fr =& MP:: ym
[_TILY

The frree of gravity dne 1o the meon &t the mocn s snrfase s

- R _ TAele® g iTen kot
The ratln of the two 1o Fo=- = m{pﬁa;‘:;— el AT g fgdocknn) = L.

o won wenled, for example, be able te pimp alx times higher oo the meen than wen cen oo the Earth.

. From what Jocathoans on Earth i6 the north celeatial pole wot vieihleT The sonth celeatial

poleT The cebestial equoatkorT

Aee Flgnre 2-11 (1o the 2od adilon) for vkusl slds, or nse & glohe to wsiallne 1t The nerth eelestial
peele 1 clrectly abhewe the Morth Pole of the Eearth, an It can coly be afen foom pelnte morth of the
gpwtor. Anywhers eenth of the equator, you wonld ned o ook threugh the Earth In ooder to aee
the mearth eeleatlal pole. For the amnh eelesflal pele, the rewerse | true; som can coly see It fnm morth
of the egmator. The releatlal sguatnr s & ring aromed the sarth's apater. Simwee It goes all the way
arcl the Farth, you can look np 1o aee It fromn anywhere em Farth [anone wenld anee that won can't
a8 It If wenr're at erantly the north or asith pels of the Earth, aee i woukd be right oo roir hroeon).

. How do sepsons e Earths sonthers bemiapbere difer foam those o the worthern bem§

apberaT

When the nerthem emlsphere b tiied towand the sim, In o sy mer, the aonhern hemkphere 1a
titted away fonm the aun, a1t s wheter there. When the senthern emisphers s 1lted teorard the am
it 1s simmer there, Bt we In the mrthern emisphere are fllted away feem the sm e It s winter for
6. Thus o the eenthern hemkphers the seacrme are the reverse of what we eqerlenes.



i. Soppose you Hved on the Moow, near the center of the fee that we see froin the Earth.
a) Duoring the phase of foll moon, what phase conld yon see for Earth? Whoold it he
daylight or dark where yom FveT h) Ou Earth, we gee the hMoon riae amd get each day.
If you Iived on the Moon, wonld yon see Earth rise aud setT Why or why motT ) What
wonkd yon see when pesple vy Earth were experjenciog afther a solar or & har ecBpeeT

a)During the phase of full moon, the Farth 1 in & “new Earth® phase, 32 you aee the dark side of the
Earth. Where you e oo the Moecn, ¥ will be daylight. b) Snee the hinon spin synehrenosly with
Ite nrhlt arcimed the Ferth, the preltlon of the Earth In the sy as vlewsd on the blcen s foed. Om
the fare clwer 1o the Earth, the Earth Wil always be In the aame praltin o the sy O the pther
glrle of the Mrom, you canmot see the Earth. ©) When peopke om Farth see s snlar eclipes, you (Beig
on the fare of the Moo clrser to the Farth] will aee a full Farth with a small dark spot nicowing ammnes
1t. When penple oo Earth aes hinsr arlipss, yom (Aving oo the face of the lnon drest to the Earth)
will aee & tofal aclipes of the 3im by the Earth.



