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This wmezlk . wour students roursd up theic siude of the Sun

with an expEerimsnt which zurlaing the sezzonal el aecarzpbhic
wxriations in khe SunT=s jra

Caormtimas the activitiesz started in the previcus wmeskiss

-

# Once this wesls (hefors e

« Sun=Est

T Moo skgclow

A= their study of the Solar Swstem cdiraws to 2 cloases . wour

studercts should e macde awsere thah the universs

B {}

= .

# Resesech towics: stars, salawd

Ffher She

They Can cbhinke of that bhawoe something o do with the Solase

T2 come wpe width x wvery lorma lishk,

swEmtem. They should ke abhle do

IF wow kept the list made kedors the Ffirst lesson, comperites

‘the lists should madbie cleze how muckh was lzarned.

iz much lae-gesr

Black Holes, USSR S, ...

lazt lesson, aEk the shudsmts for 2ll the words

—— e oo
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Sl s Sessh

=TT IDLTTED PioskdE T
OEJFECTYIVES:
¥ Too accowurt For szazsonzl wariaticms i cbhe Swn s sably widl,

ozl of 2 n'u:n:!é 1
GREADES: & =zud up.
SCHEDUL THG :
Thiz lezsorn will take arne class period.
FREFARATION: .

i

cre neels interusls fore the past geveral weelis Cstaeting o ctihe

day ot the ancmoe expsrinserb).

Bodse v bws before doing this sctivity, asbe dhe students

to check whether fthe Mortly Stz iz 2till im0 the szme plice im
the hiakt sboes. (10 will kel

RTSCUESEI0N 2

o

Sthaet aut by discussing 21l the records wou baws ofF the

ZunTE moticry suneset cranings . oo shadow Pecorcs,

# How hzs ke Sun's pacth chamged in ke past fem wselkis T
CIlnsEeecting the recorcds should reusal et Hlhe time s

T ke 1arngth + the maon

]

i

clirecticon of =un=et has charssed: +h

1w

shaclow has charageci. )

biite the timez of sumwrise andd swumset $for the past wssls

o the chiallkboasrd.
# How lormg waz fthe dee’ each tisse? How has it changed?

MATERITHLE :

tem S Hemyed Ficociotta l_es=ar 1q Sopa

» the ALMBMAC to Fimg the dines of sumicizs @indd Sunsed =t

° TP . oeom
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¥ A obriabet 1idgiss

# A 9" x Y stwrotosn =handd

# A 118" dizgster dowel,. 3" 1o

# R stvrofosm kall, 3" odizemster

¥ A =tradght ppin

# A 1" =auars of thin caedbased . msrleed witl dhs compsss
directicms (Figure 29-1)

# A proheacboe

# Some czllaphans e

i)

STUNEMT SHEETS :

:#: M 1.;._..’ Y =
CHE P Sl — L B R 1)

Becauze thiz experiment iz complicscted znd reqguires 2 lot
of space. it iz kest o wou Hopo democrstrats it whiles woues

ckch. Encourage thesm to asle questicns zowd o commeins

o+
Iy
i

b I T
aty the experimend.

Ew preszing Firmly dow, place the profractor wsrtical ly
Lo the stwrodoam gtand,. so its csnter s zesro desres 1ims
e lewsl with the swrtace ofF thse staed.

Faoliz the cdowsl thecued the stvrofosm kall. Be caeretul te
o 2= nearly thecualy b

The hazic setur of the axpsriment iz itlustrstss in Figues
S-2. Pobke the dowsl imtce the stercdosm stermd rese Hhe centor of
the protrsctor, at o srale of 65 to FA degress Cthiz will give

waur glabe The same tilt as the Earth.) Taps the dowsl to the

prestractor forr stakilite. Slics the sphere on the dowsl 5o that

its cemter i= &t the sams height 2= the ligkwt scurce. (This is
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ezzential foy the ewpsriment bo worls. )
Foabie the wpin throush the dot 2tk the csrdes of the

& point

LI}

o

cardbosrd squsmte,. and place it am the sphere.
zpppraxkimately bEdlF waye bethwsen the pole aedd the esusctor. The

Hoewts marbe o the sguare should be direciiyv MHordin ofF Bhe 21

(i.e. kbetwessn the pin and Hhwe Hoetl Faolas).,

Madse the room 22 daelk as possikle, =o that wkhe briakt

b

light is the dnly sowrce of light snd that the shadow of the
i iz clessly wigikle on the cardbozed. The pin Frepressnts &

arcmary on the Bzt s surface . sl the Liamt remresents ke

o=
=L,

Enplain that the BEzrth's zxiz slusws points So the Horth
Stae. Thizs can ke weritisd ke the fact that Polariz doss rnot
mowe il cthe niaht sk, while 211 the other stars sppear to T
rouncd it. Tell wowr students that while carrvims aut Bis
sxperiment, the sxiz should aluwasvs point o the MHorth. On the
ctbher khandd, the Ezerth travels seound the Sun, which lesds +o
the different pazitions showr ol the shudent shesd,

Ciscuss in which directicon the alakes stiould modates sroure

its awis in arder for dhe Sun te Yrize” raughily i the Essd.

CIme cckber wordsE, whan e win comess into dhe Ligld. its shacen
shouid polnt in & gensrally Hesterly directich. s
Hawwd cuat the Titted Plarmet student siweset., Flace the Earth

positions aeaund the "Sunt . alwees malkisng sure

I

moodhzl in useiou
thie axmis padints o the Horth, Show the studesets abat haepens
with ®he anonor shadow az the Essvth rotates zeourd its axis.

Rapest the exparimesnt az often as necessary for hbhe stucdernts o

ey rnets o b
o ST A,
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ke alcle b0 anzwer the aussticons.

CORCLUSTONS

The coanclusicons For thisz

sumitad>izzd arn the studert sheet

lezsam

titkle

s the

oI "The

Lessaon lq Sor. 4

FT=k0

Yoz,

o

~tetuprenem -



PG
/ /‘;’. R _..7_—-_\-\,\‘ \ II
; el A
.';// '/ ( e e _.\ \ ~ \ ;/
T/ l T Ve i

N T . T TV,

F.9-1

——

e

i ————

—— -

il
’
¢ — f\’
’ —— i
—— - -
- ¢ —
M
-
e '—,..-—"
-



TS

Sodl g u‘afwm A Herrid Fioodattha mhualent s Shests
=y ¥ XLLTVIETD FiLreiediETE

Tz Figures sheoaz thires paoszille waws ho place the Eavtl im
el ation o the Sun. Experimentt withlh sach positiom. sindd answse
Bz spsesticoms beliocam,. CRemenber Buact dhe grhomoe shadow eoints im
the directiorn oprpasite to Hlvadt of S Sum. 2

# T which pazition dogss the Sun rizss Ln e Horgih Ezst? the
Ezzt? the South Eas+t?

# Iy which pofiticon iz the micddae gzhadow the longszsd? She

shortest? Iz ther citiory whers the arnonaln bBess mo shadown?

4]

'{’:"

# I mhich pazition does the Surn set irm tihe MHorbis Mestd 4l.e
biggs® 4wz Scuwtby thess?

# In which positicr iz the dae longsis G, fie migks? the micivh

Loraae than the ey ? in whickh gpor fioen sre ey aoual

.

# bihdoh position corerese gwlz o winter? sunmerT SpeingT subune
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TIHE wE SR
WINTER SOLETICE: Decesmber 2). The Sun rises avdd sets at its
Fur-thest South position. Middse shadows e the longest of the
vest. Shortest dase of cthae sese. Longest mdabit.
SPRIMNG EQUINOE: Maa~ch 21, The Sun 1dzes cue East, zats dus
West., Hight anel daw mre of eaual .;:1Lll"-3<.".'-i".'.-r'4.
SUHMER SCLSTICE: Jume 21. The Sun.rises sz 59%5 at its
fur-thest Horth pozition. Middsy shadows are the shortest of the
wearr. Lomgest dae, shortest night,

1. The Sun riges dus Ez=st, set= dus

[V

FALL EQUINMGN: September

Hest., Hisht andd day are of sogqual odiges
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LT X T aiEs

UEJECTIVES
# To understamd bow latitudse affects the Sun's path.
# Ta learr sbout the Tropics, s the Arctic snd Arntzectic

Ciral

13

GRADES: & zmcd e,
SCHEDULIHMG &

Thi=s lessarm will talke ares class periad.

You will use sszzsertially the =ane sxperimental sstup a2z in
the last leszan.

STUDENT SHEET

# blhere on Ezeth?
RCTIYITY:

Rurn theouabh the exiceriment of Leszon 12, with the
Followinmg charas: place the gnamor wery pease the Horth Pole.
LThis will hele answsr the ausestionzs zkhowt the Arctic Circls.?

THer. rlace the gnomor vers ez the Equatcr. (This should
elr auvizwey the guessztiors shoeut the tropics., o

itk each pozition ot e gmomot . places the Ezr-th st the
warious positiorns around the Sun, until the studerts can snswer
the cquestions o the sheet.
CONCLUWSTONS =,

The conclusions to thiz Lesson and the previous ome au-e
sunmar-ized o the studsnt sheset titled YThe Year*. Hand cut the

shect and discuss 1t
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% I which position does th
r

)]

constant daslight? constant night?

# Trw to place the gncmon &

the zlabe iz this

tThat it

Picoiost

Shuddernt s fhests

L n B S IS e e

ares apodred the Nortly

Fole iz

2 miabht =zedd 3 sy

!

lias no shacdow,. Wbsre on






