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al lee

Mt GR aM, ET
Ufta 3, wt ga art Seadeda Hed Gas Gala, Gout wal A ea

meme @- ser a Gras war fee we Mae act fst a we
Glory sie Ht Stet! ater Waa BI

Sense Acari

ae Often HITT CATT fasta ay 2009 H uae UNAWE (universe

awareness) @ dente fafa afafaferat ar at gant edt 3 FARIA ay

a ear afar 3 sit UNAVE at 7 eal a Penal at ater a aa
FRAT fear wer 3 fared fasts ak @ ole @ fea aetna a afafatera

@ santa a vtec fact a sie geal

ort 31

eat a ue at genie aaa Pater aren 7 aw ot Haar A
fret sik aet a fat art ant fart ak berg faza a sng srr

& ase wee fact

4 et gee a cit @ ee g Qo fet a1 et aha ada wT
fast Acan, And ait affa, fear aa faa ger ast afsal arr ea
URa wea fea erga 2d 31 fereae eS aearh seal, Prarat,
wdiien sta, farerat, Reo, Tarde da-suamal +

ante w ar st ee faafsaet Ff wae a

Ba defeat sa wed free, fara ands sie

cial.
ag feet

TET
WAT
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mea
© et at fafa A ata ged a fatter ant A fahar erat a Sy act

HANAAY SAAT
fea ger arama fos fers 2 sea ake set Bid
ae arse fee al Heng want ail fees cat

fee aca ufafes camer 50 frac et a gat saa 3

OH UT Al Haat amt a een st qeat aay ta ade

aa FT 3
© ae amet fee qeat aan & fatter ann @ fatter orensita

AHA 3
© ya aka aS aewiles HMey Hl VT
© gaa a fete
© a a TUT Het OR Bena aR Sat waa (ary, fea ak aa at

© 60UH AR at aR a A ada ala

cat

e Va ular fret att cat ae

AH cea fren aces TS SIT GT LETS ALA Tea HCH AH 5

TOU? west Toragost feertct AAAS BY cela El
wer ator, sterat ret sie foo ace suast ara arceit

Got ST TATABLASl ita caterAra awatt AHag

Bl alter carter

HLM GUE UA AS WS BRfoot a fart feo Ber a
>

x



ford:

ot Gen ae det aed fee Ger fee as, art yet gat He
Bt ter el Aiea Gedt A gad sie wi at ata 3 (art Ger fae F MS)
Hat BT HT AH HTM!

: arent fee geal ar wien ak arent ara va reais afta 2

yea ak arnt a ta ws 8, a se veal at us 'aH' ga
fem

H fen ad 3, aa? aa a

ant art alent wfafafeat at fea wa a at, aalfe a amt a
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1

SA ACH?GlARMAHAT

1.1: WegaGl Ste ATS cow feretator aeeait

A (Het) at art ¥ sant at ateli Ge foal GS ae Ges ae
ail QR SAH Wet ved al eam fea wei ae HA A Sat a

a at faa fe aor a fda saat aa fe we fea a A fea

a adm waa at ak saat aay fe fa yar gaat al wee ak
aed 3 ae 7 cart AF aa Ent wae A sam AK Tet
ean & aad wel 3 Gane ak ae at wert ae aif ga aa 74

eat aise far ea Usa al Had Wa at ade
31 amet fasta ara we 3 fe a fasa H ea
al va et wae al ta ad si wa fH

SA wot war a ade ead asl sada
4 at fearsBi

a deca fara wae ot ste an dem al ae, frat

Ucar Hae aay feet

deca al aaa
WT ta und 2? ue wa
mel wat & fe aor fea 73

ae wa a a freee
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attertater-2

Cet Bite (eat

ga 34 wan 'ai a ged' afea amt ad 21 deat ait aR
OX THA BI

eat yeat ar fee ar ater 3 eam ¢ fe ga We aT omen fee erm fer
HOT set Hen SAM fart

'yea' ast at at facade fea A eet Hat was Veet as a ArH
al aa at Ste Gta A wai al aaa Mt are aw fed Stow atoaz Ss ae Re
a ae Ste faata fem art ated 'atari' A fed we wea Ua Bo He
we ae Mt ae fee 'st aren' A fea ad a afer fafa Het 31 ea svar
a wer & fea geal aot areal al Hore ats it aries reat ferferat

at Gre cag a fete at gaa A ara wad afta at at
are 31 wa wa a uaa A cleat ae a fea saa We ae adel

ead Hee fafa fart ae aa atl are %lett wd fafa 3 sk
fafton aad ey ga aa al vita arent @ at wt wad

al od a alg (ste at) get a 4B fod um, BA ue fe ae
'ga' Tae ait ae ofa feet Fi

We aed at Sta A SE aaA ST He1.

ue oe aed fafaot east 21
2. sae Hes RUA ged at ed GG sa sot ae tore, fie atest

3. wa ca fe a ae (ae oe cetaig wet uifafater at aS

seat eal Ga afea ae ax fare
8, WH Scant



wa qeat (afe sat ga 24 at ak ea at) ast at aE at fara
fear eit - ett rar are Het BI

4.

si Wa
wad wad Sant Get et A wad 3,wh 6 sas ak we
fatto a gat crore 3 Wa Sat To a at ae ek 8, aren we UA

aad & fafa a Sat oa 3

5

12 sad & was saat alea A aed si 2, was F 6

Ba al ae ae alewe, aa wa an fe ut
eH US UH HC BAT yest al ex feat ar awa aa aan
gam feat a are, ale, fo anfe at fafa at at a aad F tai

wa 5:54 wet gear a sel gary ow Gas, aT aT faa
aa ENT AATAT 3

6 a

217

ay aqua

AM atlas astwe feofas feret "StAes'a fers amr arate

Bl SAG fart area St areckt staat Si

amaa @ seq an ait aed det ake oka at wet

aa ag feaftar ait @ A are cat (art ATT) GAA sata B

2.1
AHABl Sted, aus? yafed arat cbs

qeat al Ha Beet fen F Ha Mt are ealea, eae, ula

2.2
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ae : da w feafeal &
aes frat

a feafa A 'are'

Bl at geal at ate
alent usa fafaa 8,

ferferst|

OX GAT :2.00

au frat (asta as ata wad ge) Mt ars S feda feito
Gat Vel 3

{Guy



=

yet at una aed aU Boa al exter (ae aval

wae axa 2)| ae ee at fi vie ot oot ot ca
3 ae saw Usa ae a aT vee at 3 ae A fH vee

a at as at facta fear a grat 8; art aat fear fret yest aac ate
cat after at Hat 3

3.1 AGH col cola on fearucotetaS site alaAlHE2HB?

ake GT geat at Gaaht een feafcat F fea ae
2. Ha ae at ae Hat A waa ue Hag Yesa A eat al yest sik

ag & So 4 wal geal A sear cmt 2 fee Usa fee att aT

3
3. Ha Ue at Vat fafa F ag
Wel qe Pat HW at ak at

a, us, gat ate a ati

at aet Tenia

13

attafater 3
Goalg

z

1.

gata een aie tart a Gre ala a fee Het

far & @ ue fe wea

aa at fatter4

amy ak ze

fe sant a fear



73 ERR, Oe weRES
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3.2 aca cet

AGAGT



THM Ut WK Ae Mt GS fe ot are eS fed after ent Ha at ats
feral

ga ufafafir Fae ene wed 3 fe at ae A fait as A at,
wa ufttar at feafe A 3, at qeat az feet ater8 ae gitar ar aie

se fale A een, 24 we A Ean ar ez feet TA SH ule

gerd 3 ga aifafater at Aaa wt ak A fers a Hea
Usa ch Gat Has feat Gest THEI

fe wa peat sk S Ge dear 3 aa A gem aaa 3 ae fafa a
@ a aera was A aed e @ Ge wade

fer watt dear at at at fear FS oe a vey Meh Cen A eal 3 1 fee aa.
wend & fe ven aa ala 3 ea Waal ae 7

der A ea fea wea 3 fe waiter aon or varia fee geal @ facta

15

3.3 aan erieA aoaGotan site BoarHAA SEN?

Us Ween cas ales fe asa Het we w ales yea Vt fax

fasts feafa ax 3 wa at

eq at teat

2.st ater a afera ater aa Ges
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3.4 AGA SUSOA SOU?

ued at wafer ae St a aad al fe Usa ae
erm

3.5 agaHlAca/ASaAT

HAeelostl ced & fe fea feafa a fee feata a ae usa acm
A Ha (HM yet Yar Ter)
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3.6 "aol sreeatc

ae af wee site A geal asa at Geng Geass al Hel

17
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3.7 AgHABIO? BesAFHAGoto?

Mas al aot aft cet Ha gat gedt Hl Saal yt ww ei te fh
h ust fafa we die He ett 3 at aaa ae Sh at ae Dt

ae, as sale H fad ar aaa a a |

Ge aot sah usa 4 Pet Pra Raftal (Horst) ged A

Hot fry asaHVT ake Seat (Hea SMA) GAT Gar

ar waa

set (

waa dea dea alsa aw aa ae ear wed 2 -

1) ael afees fea A att fest Rrra aaa BTGad 3 a ca
wage

8)

a at

2) dent fer ara feat Aaa wa

3.8 aga Se stataerzwer Breve So Awal

1. qeat, ua gene wer
WI

2. PMMA S 6 at 2,A ca Ul 2, We Gag A ETB

2
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3. et yd a ae fe ae ast a am ax fear fh fea yar wi oat
fates ae sit aan gal feta ae Sea

4. We Weal aot get ae Va We waa aie Ge Yet ae feafa a aT

WR, wala He set fea TA HS: a FI
aaa Wear

deat at edt HT wane BI ae Jet Q sie cam 30 fer
a UH deat ome & (29.5 fear a gaa FY wrt at get wera aeT 21

7, dade 7 fer 3 12 fan wim (360 fei /sofeq) gaat aH a fe
asa ast at A fagda wer a ant gat erm

ga fear A ater a Hen we sare
Ha sitet fet S IA HS: 4 Ha at ae asa feast we ca
TIS Wed ae val feast wz sat 3 calle as aot men A ae art

mere ?5.

6.

Mey LIT

8

9.

ae wat 3

at wa eat qeat at ara oe ad ast al sat cat fee Ta yeat aot at
Ras a a wet wit da ae aed A ast are wi afar ax

Wel WAT GT Cet 3 set aH yet a at & fed 12° ate afer aT en
att ert a conn148 fre aaa after cat sat? at were ay
360° wat 24 a 1440 Rae od @ gale 12° wt A CRA 48

Rae waa afer cunt

Saat FST G2 Usa! GtGeatB aret site aes at Got Tot AHA 30 feet

Sl AE Se ACT A feelsSl Baa H Han A IM agar sist
H USHA 27.3 feat Gord Sl AS (Sidereal) ARIA

Sa 27.3 tacit A geat ot ae ast ates Aleed BSBS BretZIT BAM Te .

arent Si scat aga cot silakad aaa USA S! alee
zaraea fer & araer Goret sraaeet Rerla ae weal a order
BN Sad 29.5 feat wordSI RAM SOTA LeerGTA at sMkAcTet

Sol GOT9TT 50 fateBS
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>
GAT Mat H 6 Alo, CA Sa VI e ie Ger WI al

x
2 qeal A un wee Te ae feet 3 dee aa a 12-13 fat amt

Tet Wat o1 aad at ae feat ae set oi ae fait aS 12 fat Ae 3

1

qeat ater sk aaa asa afer ast fafa aan fet 1 ak fea 2 A
asa fat 50 fase ar He fea



Le BS B

aa wed 3 fe wa a, yedt, ven She ter A ara F at gen ame 3

a dart AT UIT seca aor 3
ak VIET WS tad el ak saan al os @ waa wa a

aet Vat Hace st wat we AHA 3

ate deat ait yet aft mang Sta st da a eat a we otiif / waar
al Va WEN stall QK BA wad fe Var Ha Hat A usa at Har aa
qeat at Hen & car a 5° fed we ear aI

el tam wires aS aa A AR at HK aed 21 5° gat gs 3

21

Se TOA / HAAACA GolTSOGal Et SOTA?

watt ats: va tat fare wer we yedt at wer ae cht Hat Featsk ara at Hear gat Hed at ar cht ser

wet
at mat (strata) sik wrt at

as al
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at Hat al a A Geet S arr wt aaa 2 frat va de foes ag
a Bat 3 ster oem (sta ast frat aan at feats fear aw fed at

wer et ar ale ant me Bt) seat dan at men fart
sarfea eral sme A qarat ae aearet a wt wna 3

ag, oat Stet Gat A ard gated Ter sal a feafaat S
90 at ara wa ae aaraenafi AY erat Ss at ase, Feat,
wa Ste ater F ot ont Ten asd ei ae aay fe A ay fay
Wet VEN sd 3, A hd H AM vid -3
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a, Pat ak wae va He A SF eT et aaa 3

Ten fed wear artA at 21

3 et 2 Ten fed
TATA Dat BI

Ten @ fea wea

2
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Staal cor ferator

die at aia a hel saat we fears HN? ea aa act are a odie
GUA ANT alWha sat? an snot afsaa fear + stot Al Ale feat area?
at Gat A Gat Wad A Sat Haat were Ak ule HS
Hala Tea A Hele Al AAT

frat aefa :

© «6S 26 4 fed wa Feat at wrelartt Hae gant ve segeaite ae Fava
a

© «6U ate at frat af fea wa fare ant we a are ctl aTq a Oe at Ta
MEAL Et VTE

e faa ag a 'aaa' ae an a afta ter we aiear ve fasat at ai a
ga var wa cf dat waa wea fag a

ffart et we wa ga Hem faeg ae va faa me So af cel al at
PSMA Tas ST 8 GATT aah!

(«AGH Ue Bet WT ae aR 3

fater :

ga VaR Gad alee 'yd ferro' aren SR al We Tapa et
suid fa 7 ad a Us He aes atl wera A UY a al Waa aS

fee afsa aa @ fia at fafa a ae ae dom (dal wand
frat az) I a TINK TT st Ga Her w fears cta

aaa erm.

mgr fl

SET
East Horizon West Horizon
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4

aaa Teal cotAdel StAse erat (eeettal8?

4.1: waaarasteas ce favaAwettest

Ba aa geared fret Hert Garant Het aaa aa ak gam fH seat
aan fear 3 He feed Fut aad we fread 2) gat ort
teat sau

ale want um det, UH elacna, un fear ak va wana 4 saa 4

Sen seat wet faa al Gah soa @ UH 'del sett fret

wat a car fear fer Saent wit Mt Wea SAT wT Heh aaz
TOsS wet una fee A h ae astern waa ali fa
Hat UT FHS st oat whi aft get seat a al Gl ael waa
TM) He AAA W GUT Sars a WI sa var fea wat waa 7 at
@ fea Ae ae adi cies Gate wet Heat A Hat ws

aaa ae ae cat wl ae

Var ArT Heat 3 fa Wa Wt

ata safe set a eye S ferret

feat 3, da a gy 3 ver

pees Wt fiat 21 wet wat F at
PACS 4 aa aaa ti

2 a

gat Watt aga Bal Mi ae wat ea aM gale Gat sm Weng sik aA

Meat wens art AH ale fear cle ae waa aT AR aM

Ban set Gata at arent
UW we A als wit va

Ln F

e + *

Q Bor wi



@ veal Sq A tan | wan ale
a A WIR BAR tad wa yd
QR Uh RMAa a a aa w

Hea Hel Get at Alert a feat ae
am fer a wide aw Va F oe a ued av

Wer GAS ay fe Salt at
dent dH ver fea fae set age geal ae Gana alet 'Ga ue

Hat Gang St, a Wt ae ale Ge ae wa Cal, aat Gen old aa
@ fed, ait grat & fed var S es Br

att AT & Oe cea wet
AC H WI Va GUT sl Ged A ds at wa Hed 2,. fora sf

e aaita & fee aan') fee sak 3am A wer wae FARA aah
a SSR GANA Asa Tah VATA

HAT I Baht UT Hea sat Ss TAT ee
a & faa 4 oRfa star Ghee at
alfa at Si aaa A Genser Wet Wet eet

qe ghar A HUT Usa Ht Hast FT Ad ast
wa AT aT

aed cat, a ed Gala, As, Hea a
ge GR eS ea A team a wala aa a

Uh Herd QR saz a Bl

29

wan ad ae @ fe Afeaat at canal A A ga
Yar ch A dea

wa Garg A saa wa aa aw fed ast aa at
dor wy W geqa fan

at aon

Wel Ue Wad + san HM at



4.2 BUG ale HtAT AST? BMBS?

fae ak deal AseA Greate srpfaat see ay, Saal
fay wel ae oftacrnat a at or He feat TAT 3

ae fear Food Wa. ae @ fas at ea ead Gel

Fem ta od 2? die at gat sik aa ah aet tea ad? wae A
fara fart

8H faza
@ feet ant a saa ati aed feast alr 3 afta va ofa
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4.3 aga Feat@ aret site Tac SS CGCGitHaat Gas StASTBA
EMMS?

at BR
aha waa aie, UeVER GT 3 ale deat ar haat aT
det qed a fea qeat als alea, art ae 2, arr So aT fee H ts
a usa at a Tel

qeat, wi a der ot feafea ct 1 aay fe wa yedt aot

Gel al dear at ata aw fea Head wa Zc) ek waar saKR at ak

ael feo WI

1959 q Va AA-3 UA Us es Wa Ge CA-3 TM HA
art ent ot asa H Usd at alet fear

alert Het cl Saal Gal cant at aa Wa st
alg Ht To yal fee arg 3a sara feat ¢ fe ae
ana 1 afar ae cae fe ea usa WS fee Haat

4.4 aga FeatBlALS AlBLAS, Te FA ALAMFattsl Te
oT

get art ere ae a wernt ied @ (era aia) ake ad at A
& (afte aft)i ae wed @ fe aoa yedt at femal Hela A cea
e, RM Ue aot ad we at qa e?

were aed 'ad' aed seed gaa veo aifafater ea abit
TATWa Atcat eleae sit deal eam a tet al hel fe oe

gd a at aa
(a art a io) fies feanay at sik ert ort 2) ast are oe fe 4
eat 3, fat se, fee ofser ate fe afer at sik eet 3 ast al yeat H
ant A Et TER Q Saat dea SAM yest Gl A
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wa geal @ ae fe 8 aa at are at fem a eam ti ae A fat het
sex, ofsaa, cféor gated ast

Het Uteet wt ae tet St Hact Geet 1 'fea' 30 feat A aaa z, vif aet
waa @ fart ae get at at oftmar azar -3 ae acta S at eave et WERT
ea weet A deat or A dea wafer mad pater seat ar ak

GAT at etal 2! ae Q erase want AS eI

Sa Haan a eee A fed ea 'as' afea wae Gel AT

Wa wae afer get alsa ak dea Gast ae gad fea

33

feast cat akwats Bat

Gt Gad ale sed Hel A UH a et Hl ged HS aedwaa aed
wed 51 Se Bwa fH Bet qa fed ae Baa aa 21

=

ae Mt
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ottafatet 5

Gea aot aret site otter

a aq yd al Saat WTS Ul ast He 12 Wa aed atl aslA afar aes
@ at waza {Mh aed Va w a fee ae 219 Hes

3 ast ah seh ul ak yd at went ar wet aa 2al ake

mat/aart A gat Uist at fe gas 12 eed FT

5.1

fea at caret R areas See ure 1 cae aay fe we ya aRHUA aT

gaat alg are vel feaa wa 2 fear ae Ea at fa

TER ARMs HT AT Hrenta A ale fear wa Si ga WHR aes 31 ee
arent fret st gest Ararat aWEA A set wt AHA SI

21

fea Gar al went arenfaat at we fi ae 3 fear -3 fa

ala fer

ae ware fir wat yet @ ur atk wa at ay ade far F (Gad
a tert W) TER aed 3) art at fj A orn cen dea at
wife a gat fear 7 erat 3 Hear a Gest ar frat ak Asa sa,

aft at fear tat a 3 creme gas ava ti Yr, wat
gay fear ¥ aa war on sat atest S Gala eine fates ak fas at sik saat

zi (artde at fea AF gadAe a (ARs) ust at
Tae we afta A gem star 2!)
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y Errai

ochab
Poloris

a

a

Camelopardalis

2
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A

Cass!
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Ursa Majo

hecda

™ O



DE A hegre g

37

3

Drace 8

pheu
Cassi

Ur

Camelopardalis

'Ursa Major, q
23

Free sane wat & tach aBa, fart aife 3 ater

viet #, a A arn fear ce 2) a ae
fats Heed Sl AT a sara a eprad
feat 3 saan feafa Sa aang? wae a oa
we aad © fe wm sat 4 el Ft YER ARMA
area A at wearal at feafa sart a wee axed 3

88 AHS
1
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5.2 ataks at Beat Ht GaoA GT AHAAABI

Ura At HAG 1 Ue Uae HET GT GA 365 fet 3

5.3 ferere orter

12 afd an afr safe' a cas 673 2aaa at, ge ver fe get at1

a Teatl UT Get Yea at Het ST arnt as
We ater Stat area

2. Ha gat tat fafa cet forse a ae mw aa 6 at ah ee aa
fafa GT Sl HW seal ae fe ae ear 2 fe alt aM anise Tat
fafa we) WT arene fe we see a ohm, wt fafa aw

Bea sd feat aad 21 He ak are at da F alti a fear
area Stew fae a Blt (st ara we ae afeaat w fered)

3. Weal ga gen fafa ot fara are aeUS 12 Ta aI

SNM 1 HT I VIG Yat faitTa Uh BTa GH VAS VHT!

4. ae aren at Mea A ant at va freq eas erm aa fe a aa WA
wea A Sta Hae Bat aa at fear ar van wae ofa az

5. wa Jed sa Rafa 4 omg Wa Ales WK WAS A 6.00 Tw zl

6. ae ud feito aw 8, ant ar ale aye fe A Gor 8, HK va aU aE
aa UBT a sa ter BI

facet vel feet a HS FI

12 gat doe at feafa ¥ sre ga waa ary w aoez
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ga wal ati ue
Usa at ae a tad a attak aaa A area ath

5.4 gat ATRT

Lal Sl MMTA
feet AR H Sl SA a H Ger a Heg SA H wT A Bead Fi

R Get ra geal a ae fe ga at ar an erm a ae Seq a Het BM?
aa ue at fafa A wm? a a Gea q sea Ba 21 Gerd aes A
ant & frat ga ar at fea 3 war 3 ae A AGA er
aera

es at eat wa fee A sae a vt als aq

5.5 err ad aotBO cen arog?

we went aset ae eal, art at feafaat a cat afe
Un a at acl ae tal, a fee fe at aot ume a fet

ey feet, (err 15 feat ofa der ataa afe aa ser Hem feat ak
h Hat Hort ved a teal a Ge HoT QR ae st

Sent fear 3 feat aret ant sik arise oe fasta cart ch Get fea
fe va at ae wt sot fafa

Get AT BI

a ya at fafa ar var at

Fa Ha A A aA gay S ak gt at
at Ge A wea a ya aR Gat wa
WI MHA BI

and A
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Wg sea w za faa al tal Gat al ae ore fear wat aw faar varia
ant gad et aa Bl aa A aH aR al de wh aA aet we 2B aet ya aM



at VaR Ue ST URMSa Ut TA STR ST
Baa Gael sal At fea

Wat &, Wt aah 3 a sar HER A a
e (a
2), a arr a TT

a ate Wat ya ak al ee and atl

LANG CcBN

42 # feat Act Bie grad wt we a sie sat Gas we AIS TL
atl Acct site Heart cot foarst A ALTO A core ati Acct

SRT Hea B feaB aaa gle area set gaat ers ae erat aaB
HA 11 HOA cer 8 AG HI AAAS al AstaBas a

Bat 8 PM a Lot | Teal Aa Te at HeE
347 ost | secret ean ar gal wee Ba? secre J alert aot Sart afer

AE LAA Git Godt site SUIT cat S Ha HIS gars
see north horizon 22 Zea w

aewax zatBI
Ser Lat aa wat Sar scotA AIHAxT BOE foster
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Oe Uae Ghet wd seg a fa 3 A afea a
fa ga a & aera ar art feed am wate ews 7
ad @ fa ga an fifa a ata atm, gated
aerate ya a H ar Bret at at wet Sh ea
sam at ace a Pat e ge MT aay at fea oat
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HORIZON i

NORTH
>

\ i



43

ATA HATA
are ot fae yeat we Pow et yaa
fafaa @ a sa tal 3 as

aa va a at wan wer fe faa a
(wafata ert) ere 3, wel Gren Hee

AMT ATR TA GT

aad etl

Polaris Polaris

N pole

@ fet ae auat fe Bart vem ala

AMT Wt 3 gated aa al tea we ak
SAH

Latitude

"Na* North Star - Polaris

Latitude

North South

9°

At North Pole At Equator
Latitude = 90° Latitude = 0°

To measure latitude:
Measure angle between Polaris
and the horizon
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arp Henne favet

HT Hea OM And Vt Tan fra
TIP OFLITLE ae Hot ae Hl UT SA cay Gea
FINGER

'MIDDLE THREE
FINGERS

1/2 degree

Bret Stet at aes casa 1 fet 3, de ae
4 fat &, gat at to feat

art at 125 feat aa we err at 18 feat -3

Te aan aa A aa 1/2 fant sem wre
teal

FULL FIST:

TIP OF INDEX
FINGER:

wm ¢ : ae adder hae awed pen HAND:
fra ate ak yedt we fea

dat & att ahr amt eS fed sedate
et Aaa

a fra
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5.6 ga aret feast 2 ag oo

a ya an far a we west fe ae feat Gag wei wa wa ea
Sa aA Ww, ys at at Has aedt wt Godt ya wW ad

ated @ fed ga arr Ste fe a HR en

Elevation angle = 20 deg
Latitude = 20 deg

Pole star

Elevation angle = 50 deg
Latitude = 50 deg

Pole star

Elevation
angle = 50 deg

Elevation

BIASHAM

(Dba HTSSSA ONGA
© oS ieoat oH ES ast Gee ae HH GA aot LIS Bt sts H A Bre Te

eae]
6 @ Bee RR Ge HOT A HET Nal, Ae Gal Ge Faget YS

ATT
© FA6T TI, ABTQT H & Te wl ATe-fyaars |

© lait fait Ft gee-gap erert Tet! eTet BS Garr fore al ATO SH AMET

Gait ftait & aren orar enen-ga feregait ae Gt alol aaa S, AstFa
COTS AT HANAT stem

ae
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AW ae afer A fed ee carer fafaa oe ert, sata Saw fae a Heel at
Ma 71 HT BT BR Ast Jor WM WB Wad afer H fea aa
ae fe aoa ak soa Vet HR Gort teat vem fare ArT

aa feaa 3 as Hav alt (Angle of Depression) 3



5.7 eatas wile ver, s teat get at ecliptic) wat?

we uefa eet a det as ere set ulead fee qeat
acat ee at ait aftnar ax vel 2I Sa Va at A aaa fee A ea 3 at aT
gem Wa ak 3 A asl, ak We at wear ear A a, aa
Hake Tt wer si ae at fe haa 12 seedHa ae, aA

@, at unt ake 31 oa HRM, AW SA A ak yA

Gut ak oka Heat a afta aot va uw cet a1 x
Het Ra se Heo He ze

aunt fret fear S aaa ae ga ar wea sae 3 GT HUT!
wee A tar vata Te es ae A ger F wet 3 A ae
free et aera weit slat wet Get alsa ar aa Bh

5.8 otaeat8?

gah 12 ae aa fr afral & am foe Bl at aa a 12 We ee
ad ea ak ca 12 aoc

fea - art det ot 3 ped 2 tet a SF HS fea ae
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fe at for fags a fea wa Ta yea a A unt ak oe
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Re EN
NOTRE

ON AR
CERES SS ORE

OE
OE NT SNRM SERRE OR

RE
ED

NOT
ROPE a NE Cen

sagitarius a wt ent (ganA Gel Ale Ged HI et aie

aren at fe a sa aa GH a va wae 3 am fea ae -3

we A feet arena Hert ae ast al as art eS fear wear Si seat

Ges erm ae wast Capricorn a wat Shit wa Het fee at wane FUEL F 3

fafa feafaar ST, Rt IK qual Y us fe
abt at afer ae & (ar aa fea aft FH 21)

a wa aa e -ae fret uss a fore vw aa Ble al esa

qeat UT ae Head al

Zodiac

Sagittarius

Capricorns

Aquarius -ART

Pisces - ate
Aries aewoe

Taurus aeWT

Gemini -Wes
Cancer -WT
Leo ara
Virgo

Libra TIFT

Scorpios



Taurus Pisces

AQUArIUS

Gemini

Aries

Capricornus

Sagittarius

Sun
Cancer

Earth in May scorpio

Libra

Sagittarius

Taurus Pisces
Aries

ancer

ae vena al at ae sarong wea ehh ¢ ae aag
faartwana sk wifadt wrratal a dtr Here At wad eth cai
% frat wer F fea ae wed 3 fe white wact A fangs gat a
waa wae fast 3 var sel 3 ait ae Tar wa 3 fer ae

a gar a1 sae a fed wifes a aqER EF 14 ster at AT
aft waa ara 3, wae wend ae 3 fe ae aula fem ge a 21 ah

Virgo

Aguarius
Gem ini Capricornus

Earth in November

sun

Leo

Virgo

ara fea

wane fast

al at A Gas Ht WHT SMT



The Sun
appears here
on March ai.

¥

21

a Pog duly 21 {-> Sagittarlus

Oct. 21 Som

Libre

Cancer *
Aug. 213-7,

0s

Feb. Capricornus
on May 21. >-

j

The Sun

on August 21.
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Heat

ast

6.1 Gee ocr di Recs erfbrert Beet or ercestB?

gaat fea ata daha Gar eat a ara we Pek aon Ud
aa

gett 24 ue A oe eet H a Wat 3 alae aw fed wa 12 ue fer a
12 Ue Ua AMT ed St (ahs awt @ fee grat safer Ha arate 21)

eat yeat at a 6.00 sat at Rafa we amt clHel oat fafa a za

feet at ara et set fem) sat are usr st afte ehh aa
ant qa a a-ak wa a et fee fe qe abe ae cht we?
AL HIT SeM Sat VT ET BI

get B24 ue A welT F ale eel at Aer a ged x feos wag ales ae
SH Heal At tea aga sali at Hl da see feo Sm a geet He AM

2 ue ae sad are af set et wrdt si at A 12 uel F usw uals 6a aa seat eg, amet 8 act UA,

fea wat) srest feet ¥ areat ui

24 uct tea ad SI

Usa ta aati 24 det A an ata fe

sate 2 ae aa ae um uf sea 3, wae wedod @

4& aa oie: sare wa 6 ag Ue:
fat io ant Uf, fae 12 TH, 2

@ Oe fea weit ak

7 63
aden 7 ea 9 ufsral at & Sth 2
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6.2 3ref orfer aot fere @ 2 Ge festa ort&r

38Ba yeh BtFe Het al qedt urdt 2, cart @ fe fea gar
Ua 7 feast aad aed ard ea

sat welt feat whi ve ee fe waa fa
afar A 3 ae afar aa ehh gaa aefe wae A arm ay sn, ae

st sear shh aa at

aed Eni gaa stn faada uf mah 3, wt gett at dia fe

THE ZODIAC DIAGRAM

+
Vase

Capricom

Fall
Equinox

&

i
Aquarius

ScorpiusSagittarius

Libra

Summer
Solstice 1.
21 June

Virgo

Sun "a"
Pisces/Aquanus Spring

Equinex
22 Sept 21 Mar

Pisces Leo

Winter
Solstice
21 Dec

Aries Cancer

Taurusan df
x 23



am fees aa ak war fafa ap} wast aa sae cra A SH
set Qo cecen a aa

HI BAH WIA q Hac Va Hea ci ew fafaa ate

Weala a gen ahi grat feafeat ae A act a Ger apUa aS

als & eI

faata aftaaa A fac a St ga WR HT UH 12 seat 12 TTS
OR TA forageHel

Fart oR fate wal ati aia cod aaa ale at ale fafaat ae ent, a
Bie Bie ¢ae settA soaa+ TA ike wt eet nfs ae one Set

ST He SoRTE LEAT
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a ay geal

Sat VER sea Heal fed at veut fe fhe uf a 2, sk ala ahr

:
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WNTa
UR A AHA WK aga SMS fat ae Va asa
'fra' 3 ae seq Hard Geant wre e ste el A Hela A
art sreafe arn -3 ae cot aren sik str eta e ak
saat wee a ual sara A aot start Bla BI Ua a BS

HT Val Hel

ee sat alate

wt ae aye A fear w ue
far ak ata GGAa ae tar F
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ue

7

Feat Abt SotGl STA eMALAS

TH SA Jest al eet al facaet Skt ast ard Ee

5 fat air we qat 3 afe ga qa al Tele at
Haat A 23

wert (frat ate est eget at) fea a sear
eum ae feat 3 gam fea oo fat ar ale feere eae aren 45 fan
Slat @ Aa CIMTMt Bi 23.5 ait saat as aren 3

7.1 Teal Sl FOAL Ae Ast Zire S

Gean Feat Het IR Hea S 23.5 Ral qart gel sa CA aH

ant ake aerate

4

n/

TA "hn" Ga. w re 4,
5
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ae a

feat aq or feraz anfe at ga aa ar a)
gira at fe ya at at ae 3 (Sars we feat sagan fg wa oa

at oma ex feat F seat gare al eet fem aad cr Ata ei

BW

MFBFF
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7.2 ot oat site ardit af eet8?ae

qeat al wit art oe at feafa cat 2 sa at at ak wa Get
ae are H fea 12.00 sat Sex 3

1.

2. wa sa wa fea fear aw fea aR GR GA at ae ae seat aat

aaa sae Vea Ted sl ale TOT Re
al van ot fear 4 wat 3 ATS, HA HHT Hew TS AHI
Saa amt Aca ced, veda at Heat) QR aed VS Gant cheat

fe sae aed fet a va a aed aaa gaa at fem aaa

soar z sit werftat qa!

Uae Std &. WR ded Aled ce G1 ae aa Ta

&
» f

we dara ak fee ven a fer Yaar Sat wh fears
am wa



58

oat, fees, are cen free Ht ataee ast feertcrat

ae

We GAN ate feat A qat se, Saar fe Ged Wes AAT ot Hat
e, aie ay at feet ata sed Wes HT VA Uhl a
qe fe ga fafa 7 a at Ged ter & fea aa Hen Ga AH we

alea al fe Sor Ua al Ra Ge Halal wa Ga Vet erm
acl fea a ae ot are at fae ae ae art ff

Skew Sher F waa
q fae H ana A saat anaa A ada aal @ safe ara aw fea

ce
MINS
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7.3 Gea Gal Beeld Bite AlTH

4 Fea al yet at feafaat oa, fear, art afaa A et S gave ued fear a wel we BY
al Waal

wat at feat (Ga) a
Set Were ast al AR wart 2 ae arn &

arent

ord etki 3 var warar eta Si safer ther erat 3 gam faut
(wrat) Rafe S ek at Pret scat ther wet e, sik
as AA KR Usd S (star Att A afafafer S ee elem 2) galea wa aa

ae sala wt WHat @ fe art a fara A
Hae cl Shel ait fret area Brat

Sunlight

>

4
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7.4 te Becrst lake FH ordi edt 8 at efarot # aar

Rar & ae wha a Beet ah ead fa seat aera 4 frst fas
Hea & aa eS aaa afert ders A saat Ste seer Har 3 ak gates
fagia eta 21 faeer tela uel a wit 4 fea a we at fret crag
ait faa at fear aaa 3 ale wile VA Ast was ase
wea WR ar at wre at gana wen Sead/afah ers eae fea EI

fea (feat va fads fafa A) at wad 3 ae caiT of aaa fe
wal @ gare art feats A seat at fest Ht HaraA wer as feed

fat at ser Bae fee al gars aha fees at stele freer 3
sik HA ae saw facade wat F Seat Teale at

18 Hours

15 Hours

12 Hours Dark

10 Hours

8 Hours

21 wat at fatter fer at
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7.5 eet as Uewiat ast Cac : BION
H creatArata8?

a fear eS fag aat A week a
as aye A ae wad 21

ae fama say ste mt 3k3
aot- aad afterall

waa we A cast, ea, ert ?

Want stat

© ?@y at aeat @ ae TS Hae cH Wuh UH UK al faa
a ema a fata 4 até at gad ake ute cee B dart

Ga we ast S sel (TAT a He at at a) fea

Sra W aaa Wi gam fee chy a fart A a a fear
at Und FI

© Om Ua at gers aT HYUeto Arne ERI Valid Ge al
tt ak um UR a@ ste at at al aad wad ay, ae as a
cra fear a sae fata alst car ae 2) TWh Uae we Saat
aa Veet at Hel se A Ue War? ate cal UH G3 GIT GM 45° a
60° am Bad sy feafa A umm A soa aa al Het
aS eter
a at feafa sealer ant at tarfea wri

© Om Ua ae Vanier aul Ht Gen at fia He AIT WoT ae aad &
fe wa ats qara ait fafa ¥ erat So at sin aa Ww Wea Gat thet

Wat
faux fart : até at feat 4) aie ager 2 cht ao sos tat at ae

a Aad Be - Her

el eth a fc) AMT tel a eta Ht te sro
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Hat el ore 3

as A HEM ak ee S qar @ Jot wa UH Wa wad 8? ale wa

"Una a, afin afta aa eater cla seat an, at a

as at alot car SAT ae teat wa?

The SPRING
March 21stinclined 23 1

SUMMER
June 21st

WINTER
December 22nd

Direct Direct Ravs
COAT 3 SUN

The Earth revolves
in an orbit

around the sun

FALL
September 23rd

Teal Were A Aes

ale: aga 2 seal GT AAT 3 yeah Gara seer st Ales
@ gated eat ga gare at die ea 8 Wed 3 Aaa ae

A for ¥ Aer 8 sales Hea ar aera wa a a Br ae
ae Bar sae 3 al

at ates Sta saw fara ehh
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All India Peoples Science Network

The All India Peoples Science Network is a network of over forty Peoples Sci-
ence organisations spread all over the country. The AIPSN started its activities
as a network of activist organisations involved in Science Popularisation and in

examining related to the interface of science with society. Since the pioneering
efforts of the Bharat Jan Vigyan Jatha, in 1987, the AIPSN has emerged as a

pioneer in activities related to science communication and popularisation.

The AIPSN, which had its initial thrust in the area of Science Communication,
pioneered the efforts of adult literacy in the country in 1990. It nucleated the
Bharat Gyan Vigyan Samiti, which went on to spearhead the Total Literacy
Campaigns in Districts across the country in partnership with the Ministry of
Human Resource Development (MHRD). The success of the literacy move-
ments and the subsequent integration of several state level BGVS organisations
in the AIPSN significantly increased the reach of the AIPSN to over half the
Districts in the country. The literacy movements in the AIPSN have now built
on the massive mobilisation achieved through the total literacy programmes,
and include activities related to continuing education, school education,
women's empowerment, credit co-operative movements, rural micro-
enterprises, etc,

The third major area of intervention by the AIPSN has been in the area of eco-
nomic scientific and technological self-reliance. The AIPSN was engaged in
two major communication and mobilisation exercises called Hamara Desh (Our
Country) and Desh Ko Jano Desh Ko Badlo (Know your country, Save your
Country) in the nineties. The programmes focused on encouraging local area

planning and resource mapping and carried the message of local capability
building for self-reliance. In addition to such co-ordinated programmes, mem-
ber organisations within the AIPSN have done studies, conducted campaigns
and created awareness on sectors such as health, pharmaceuticals, power, tele-
communications, peace and disarmament, broader issues of globalisation, intel-
lectual property rights, issues related to the World Trade Organisation (WTO),
etc. Several studies and publications on these issues have been brought out by
AIPSN member organisations.

In the conduct of such campaigns the AIPSN uses diverse communication
strategies using slide shows, video films, public meetings, street theatre, etc.
The AIPSN has used the mobile street theatre form (Kala Jatha) very effec-
tively in the course of its campaigns. Twenty years after its formation, the
AIPSN has a significant presence in over half the districts in the country, spread
across all major states.
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