Activity 1

Bulletin board idea:
Contresl the paints of the
geacentric and heliscsntric
theorins, andfar lisl names
of important men undar
e&sh theary.

MAEA photograph of earth

Bapin with a ciscussion of
oplical illustans. [nforma-
Lo ig in fidet encyclope-
digs, Make gura thal £lu-
dants undarstang that
while obsarvatian is the
key ta science imvestiga-
tians, aur SEnsos Sama-
times focd s and lead 1=
10 wrong canclissions, Ha-
mind them that this & the
fimitation of science which
states that “science is falll-
ble.” Ece transparancy
master 1«a from she wis-
vals packet.

Lza traneparanty masgiar
1:b with its oxarley from
the wisuals packer to fam-
anstrate this llislen of &
star domis
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muﬂnes the Earth Mu'.re'?
page 2

in-Evidence That the Earth Moves
paga 13

Filbes:
Fedghzus Opposidnn b fke Halocanio: Theary paga 10
Gelendars: papn #0

1s-Does the Earth Move?
: The Geocentric Theory

When you stund atalde Jl:-u-]..in,g at themight
ARy, AOU ey g::: ik |n|]_'-|:-:-1|-:‘:n:'| b ol dre
i T e arge aomz. AT RE SR
speny L0 be Atk din thes domes As v
wichithe sk foea tme s the Boms nppesinsiie
fie tapning. When you come back the follow-
iR night:and: look aaain; the sky swems to
have made ane c,c_:m]_'..ul- furn i come ok

P the eusih move ? The ground uader your
feet zeems solidly immoyakle ow fesl no
sensutian-af mosements Bap when von ik
ina gl:u:.-;] oIr A e sleEd v Ana el OV e IIeE s
alst éiffieule to feel. How &5 yoi knovw ikt
te paris: I'.I1'i.l'|-|113" You phserve movement:
byt [nukire at your surroundings. In ihsame

way, -ihe enrth’s sumoundingi-—1he: heay-
aie—an show whether the eaph isimnvani.
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Objectives—Chapter 14-1

2 Idennfy the muin ferets of the go-
oreniric theory.

2 Listthe carly proponents of the ge-
ocoeniric theory.

o Explain zeveral problems assoc-
#ted with the geoventric theory,
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13 the prsalion whets you spw it e PIOWIOLES
night. ¥ou may decids that the sky 15 not just
i iforne bt is 0 whole sphers {like the insdde
of & bollow ball) that surrommds von. Anciens

ohservers drew this ¢ sjon, From sach

ohseovittions they reasomed thal the earih is
snrionary and that the sky lums groond it

Th+1 in 193 Uk Eein
oA R e T

mm, the siers ahpear o move
w1 B Borth S

Yot early star walchers poticed thet seven
heavenly bodies were different feom the otk
cri These weven bodbes were the sun, the
moon, and five plapets: Mercury, Venus,
Wlars, Fipaler, amal Sanem. When the anekemnts
ohserved these bodics over Several wesks
they saw them move slowly nmong the siars
How conld these objects move among he
SLACE IO hey wene alsched 1o the same sphere
a4 L2 siErs? Barly astronomers decided that
exch heavenly body most be uming on ils
oWl scparaie spbere. The spheres musi
Il by shells ensoned, made of
L ITAnspaes ch &3 plass 50 lhal thes
oild res nlde Lhe sk

The nocient deserption of the umverse is
called the geoceniric® (FEE oh SEN ik} the-
ory. According to this thewry, the sarth s al
e cenler; the moon occupics the innermast
crystal spheee; Mercury, the second sphere;
anil ¥enus, the thind, followsd by the sun,
Mars, lopiter, ard Sawim in comsscutive
gphieres. The siars oocupy the  oulemnioa
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12 A rrocisd of e geoceninc theory of the Soker 5)%
ML, THa srtcnts, ix ¢ kricrpng the
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Juptes and Safum. dncnd
af fhe ansfnce of Lianus, Mo
gphere. In modem ferminology we call this a
mvpdied of the wniverse, A model is 2 simph-
bed piciure il BEMEMNET USSE [ DopeniEcin
what he is s

Anclent ustronomens thonghs thai the sun's
sphere urned once cach day. The other
dpheres fmed nearly once each day. The
moon’s sphere. they explained. termed mich
slaser Lham the others, allowing the moon to
chiange Ttz position rapidly smong the stars,

This expiacnes] why the moon risss gboot _'il:_1.
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Have an intarestad atudsnl
photograpn tha night sy,
0in 8 cfa@r night proo 2
camera capable of Laking
Inng exposwres in the di-
rection of the Marth Star,
Maie an axposune of sey-
gral minutes with the cam-
era focused on infindty. A
sensitive ilm such a= High
Spead Extachrome joalor
or Tri-X {black and whiba)
wiill waork best. Experiment
with exposure times from
about three minutes wp 1o
sl an hoar or mare, Tha
pial traiie hould ook _Flf"'"-
lar 1o tha phoiograph in
figure TA-1.

Use transparency master
1-¢ from the wisuals packes
to demanstraie the pac-
centric theory.

it = garmratly bettar not 1o
s shudents io mamaorize
tha geocentric arder, since
it makes it difficuly for
them io fzarm the cormect
order kafar.
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Aotivity 2; Damonsirate
Epicycle=

¥ou can e&sily daman-
cirate spicycles by having
a studant dawhy awirl a
broarm above his haad as
ke walks areund the room.
Srudenta will hie able 10
gragp the concepst clearly
with this demanstralisn,

Actlvity 2

Hawve an inferssted stucisnt
research the “International
Flat Earth Society.'” On=
soirca is the Beader’s D
grst book Strange Stories,
Amaring Facrs, 1950 (15BN
L-E1TE91094) Use the in-
formation or have the stu-
denit report 1o the class
just after cowering the sec-
tiocn an the helicceniric

Chapter 14

turmed at slighily different raes, explaining
their independent paths among the s,

Diffesent Gresk philosephers 2nd astron-
omerss of severzal cearurics conmmibutad o he
seocentric view of the wniverse, blast nolable
were Hipparchus (kih PAE kus}dinibe seoond
cemtury Bz and Prolemy (TOLTE ch mec) in
the second centuery AD. Piolcmy played such
@ larpe role in atempling o improve G geo-
ceniric heary that it iz sometimes called the
Piolemnic thenry.

Several problems with the geocepimic
mode] bihered the ancicns astrenamess. {ae
i that the planets spomeliones appesr b be
large, bright, and cloze; ot other times they
seemy smaller, dimmes, and father away,
Ptolsmy iried o solve this problesn by shifi-
ing cach planet’s sphere so that the camh wis
na longer al i3 comien Such an off=center
cirele is called eveenteic.™ This would make
the plunet e the sphere closer 1o the carth at
tiowes smd fasther [rean the eache al ather
times. This solusion offended the ancien:
seise of boauty because i was not symmel
gical, but it helped o make the madel claser
to rcalicy.

Anniher problem with the grocentic view
15 that the plopets spmetiomes slow down m
their motion among the stars, s, 2nd then
back up. After tracing out 0 bockwand fpop,
they rosume their lorwerd motion, How
coubid ez mipde] sxpinin these varjanons in
mation? Could the cryztal spheres slow
dowi, stop, ond reverse their motion? They
gould, met that would mnks the heavens seem
waeewhal disorderly, Piolemy prefermed o
think thot the sphercs nomed -al o Goas1E00
rute. He imzgined that the plancts moved
araund small circles czlled epicyeles® whike
pach epicyele went arouned 1he eanh on the
crystal sphere. He then called the vryslal
gphere the deferent (DEF wr unt) o distin-
guish it from e epicveles. With Ous ap-

A& Epipyas, sial Doos oA ol Wane aagod
an st 0 Comeet [Ra peocsies sl

pricch e coold explnin & heckward loop as
the planet’s moving rapiély Dackwand i s
epteyele as Ihe epicyele Haclf wos moving
slowwly farward around 1he defesent.
Although asizanomers tried jupgeling the
distances as wizll ns the spaeds in their modet,
the resuliing sysient was still disappointingly
imaceurate. In spite of 2 wizl of more than
seventy sepante nediens for e seven bod-
jeu. & careful observer coild lind discropen-
cles between his ohservations and the mixlel,
Twa major ubjections o he peocentns the-
ory are its msscuricy aisd complexity, The
inpccurzey of e mode] Rinders b5 abilioy o
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theory. Emphusiza how

prejudice {limilstians of

soience) influsnces scien- i
1ific thought.

M

pacenire e Mk FE- fulf 4 ppfogele: == [k LM ON0 = oy
etk i |k st checial
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predict where the heovenly boddies would be
al @ given lime, wiile the complexity of the
miadel makes solving even simple problems
torre conpmg. Complexity s undesirnble
in @ scientific model because i edeces offi-
ciency, However, if no simple explansbion

Bection Aeview Ouestlons 14-1

Does the Earth Move?

existe, g cornplex model is beter than none
Romne of {ond™s crealiogs are ﬂ:l.l:cﬂ:h:]:- Com-
plex, and oversimptification of them would
be on error. S0 for contnries  SSITOROMETs
e the peoceniric model betauss o Was e
oy mathematical model availabie

1. Hegides the srars, what seven hesvenly bodies wene ancienl ssbronooméns able o abeerve?
2. Whalt is e name of e anciens theory of the nniverse chat stages that the earih is 4l the

center and all beavenly bodies revalve arousd 07

3, Whe persod b the second cemiury 4.0 % mosi noted {or his work oo improvieg sed

praomaiing fhe shove theory?

§. What did the above astronomer call the tmsparent spherss n his theery?
5. Some astronomers befieved the planets moved in cicculer loops. willen thieis spheres

What wene thes: loops calbed?
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The Hellocentric Theory
The founeenth fifteenth. ped sixteenth cen-
turies brogghl the greal rebirth of lesmang
called the Rennissance. A repewed interest in
every area of cultore——arl, Nieralure, musa,
drams geography, scienes, md medicne—
swepl acms Eimope. Theme was also 2 ome-
pwakening of inferest in the Bibie. With Go-
terihery s movable-iyvpe pristg process, the

W—hﬂlﬂm Review Questions

L the sun, the moon, Memury, Venus,
Mars, Jupiter, and Salum (p. 3)

2 the gexeniric, or Piolemaic. thoory
fpp 3. 5

1. Pwlemy (p. 4}

4 defercnts {p. 4)

5. epicycles (. 4)

& Bab Jenas Uneessily Press. Repeodaciion prohibiad.

185 Thes Copeerrsca miovia of Ma anks gsdam (el =
sun-ceiladac] The plsnsll A9 Srrangend ULTWArT o ihe
aah s g Falineang ovalie” AMavcury. Vaoes, Sordh, Wars

i, ord! Selaen Ondy the moan arohy Me aants

Micoigus Copomicus inghi), 3 Poilsh asdonomer, formmuis-
20 s InakGoeTiTe Meovy.

Objectives—Chapter 14-2

o ldentify the main tenets of the he-
liocentric theory.

u List the carly proponents of the he-
lincentrie thoory.

O Explain why enrly opponenis of
the heliocentnc theory thoughi o
wiss in ermor.

u List the evidences fior the heliocen-
e theary,

Does the Earth Mave?



