RDiby 1 |

MWYiZK FiMg
Tigkv

maviYfiie FiMj ejiZ Ggb kv 1K e®g hiZz K 1 KijxK chitq giby 1
ciitetki gfa” AistmadK cVb cvb 1 1etklY Kiv ng| fiMj kv tK Pviil cab
tkYitZ fiM Kiv hig:

K) MiVizK FiMij

L) ciKiZK FiMj

M) gvoieK FiMij

N) cxiZMZ FiMj

Fiwtgi th kb tmSiRMr, cy, exi AWKvi, Aigzb, MiZ, Aflwsk, “wNgwsk, FZz
ciiezb, reviwli nm-gix BZ'w> relgmn Gii MaYiZK nmie-ibKik 1big

AigPhr Kit ZaK MaYiZK FiMg etj] GB BDibiU Awgiv c_g 1ZbiU tkYxi

ielge ZAjwPhy Kie|

PZz tkYnU gibiPTiib cxiZ malKiq iearq ciivf[fite ArijwPbr £23 Kiv nie|



Gm Gm im tcilig

tRwz® gUj

DiTk”

GB cw tkil Aicib

1 fRWZ®@K Zv RibiZ cviteb,

i biwiKy, bY[T, Mn, DcMn, agtKZz Déy, tmSiRMZ BZ'w™ maliK RibiZ
cliteb,

- Myjw-, Qye_ 1 b TgUtji eYbi r©iZ citeb]

1.1.1 : fR'wWZ@ ciPiZ

Awgiv th cy_edZ em Kii Zvi PiirtK iNti AdQ AKWK| AKik Aw™ ASnib]
ietki hiezig ezl ki3 th AALj tFim AQ Z¢KB ejv ng gniKik| gnikitk
11g1Q AmsL” TR'WZ®&] v*ibi fejvg th mk Ges i¢Z th Pu Awgiv 7L G,1jB
FRWZ® (Luminaries)| Ab™ K_vq ejv hvg mkr GKIU bYT, cy,_ex mihi GKiU Mn
Aii Pd cy,_exi DeMn| misijZFite Gilc AmsL” be[T, Mn I DcMniK ibfq MvZ
ntqtQ tRwZ@ gUj| veAibxiv PG, mk, Mn, bf[T, agtKZz Dév Quovl Ab¥ij
binwiKy, cijmi, Koeigb, KoMnYi cfiz. me KQYKB tRWZ®& etj| terfb
aitbi tRwZOK mzil tkYtZ FiM Kiv ntqtQ] GB FiM_1jv nj : bxwiKy, beT,
Mn, DcMn, agtKZyMvgw- I Qiqic_ Ges Dév|

1.1.2 : brinwiKuy

my+ Ak ~ T juKZ tgiNi gZ AV iYiK efj biwiKi (Nebula)] G, ijv
Amt Ky Mitmi AiZKvg 1icU| tKitor tKitbr ieAvor efjb- mk, cyex |
AbWo" Zvivi myd nigiQ bxnwiKy t_tK|] Gme bxwiKv cy_ex t K tKuU tKuU
gBj “H Ae b KitQ] GK GKiU binwiKyi gitS tKuU tKuU bIT KiZ citi
cy_er T_tK tKuU tKul Adjikel “#H itqiQ 2B G i guiS thme bfT itqiQ
2t 11K mbr2 Kiv hug bv] Quove_ binwiKvi mgZij Ae b Kii|

1.1.3: bl

fgNg? AKitk 1Zi fejv AmsL™ Ajvi 1yt Ly hig] G, tjtK Aigiv bfIT
(Star) etj _wK| th me TRwZ{@d bR~ Aijv I Zic AdQ Zv itk bYT etj]
mk GKIU b T| GiU cy_exi Zghig cig 1Zi J91 .Y eo] cy_ex T 1K Gi “#Z 15
tKuU wKigwgWi ] ci_ex T_fK AtbK "H AdQ etj GIK AZ eo gib nq by
cy, et ibiR1 tKvtbv Avijv ThB| mhk T_iK Avgiv Agv I Zic cB| cy el t_IK
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b1 vj §T tKaU IKijugWi “H Ae ib KifQ] ZB G itK AiZ Tz I Y
gib ng| Gt i tKutbv tKitbuU mthi tPIql J91.Y eo| tKtbuwU Avevi m#hi 1Pig
fQU| Lwj tPviL cig Qg miRvi Zviv ev bYTT °L1Z cvlgy hig| veAbriv " #ertbi
minith™ GKk tKaUi I terlk bT 1°LiZ tcigiQb] Gme bYIT niKv bij, njy ev
Juj it%i gib ng| mk cy_exi 1bKUZg bYIT] méhi ctiB Ae b KifQ ci- gy
fmUiB bigK bYTW] cy_ert 1K Gi “#Z 8 T tKuU IKtjugWi | mKj be1B
Mizkig | bYIiTi thgb Rb AiQ tZgib gZA AWQ| cy eri 1 K bfT ev bfT
t 1K btTi ~#Z gictZ th GKK e'eliZ nq ZiK ArtjiKel etj|

1.1.14 : Mn

Aigit™1 GB cy_ex mii Piin™iK Ny2Q] Gi bR fKitbv Avtjv 1bB, mk 1K
Aitjv 1 Zic cig| cy_ex mshi GKIU Mn (Planet)| m#hi G aitbi bgiU Mn AiQ|
thme tRWZ® bYIT t_tK Autjv I Zvc ciq Ges bTiTi Prin iK bt 6 K ct_ Ny
Zit™itK Mn etj | biTi AKILYi dij GivibR KYct_ Ae b Kti| mshi bq
Mini gta” KigKiUiK eo Zviv efj gib ng| bYIiTi Zgbig Giv AtbK KitQ Ae b
KitQ etj GI itk Gilc gib ng| mk Quov Abvo” bY[iTi Mn GLbI Awe®vi Kiv
mae ngib|mihl  1bKU :
f K pig "HI K
Ael Z NMn_1jv nj : ey,
W, ce,  g¥j,
en wZ, kib, BDiibwm,
thePh 1 cyui]

1.1.5 : DcMn

Mini  AKIYi  dij
DcMn  (Satellite)  Mini
PZZ K woi"6 ct_ ibié
mgiq N§4 | DcMini 1bR
Aitjv thB] Givl bYT
t 1K Adjv 1 Zic cgl
PO cpei  GKgl | _ .
DchMn|  Abib Minil PT 1.1 : tmSiRMEZi Mn_$jvi etk ™ g DeMn t~Lidby niqiQ]
DcMn AQ] Gi™i gfa” gwtji 2, en iZi 120, kibi 100, BDibvimi 5iU,
g%tji 2U 1 thePybi 2U DeMini big vetkIfite DIjLIh’| T I ey Mini
tKitbv DcMn thB]

"

1.1.6 : agiKZz
agtKZzComet) AIKitk AiZ 1e igKi tTR'WZ@| Giv tKitby bYT bg| Givl m#hi
Pricitk DcefiKiti NytQ| n'vjxi agtKZzbitg 1eLVZ agtKZw ciz 75 eQti
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GKevi mthi Pvin K N$a | metkl 1986 mij nvjxi agtKZa cy,_exenmr t71L1Q]
Aevi 2061 mitj nvgni agiKZz Ly hite]| agtKZk g Ask Gt gv_v ev TK ™|
Giv Ly nijKv Dev'vib MVZ ] cy_ex 1K t7LiZ gib ng, D¥j tK> 1e"y P iK
Kavkvi AveifY XiKv P§g i iwk| tKvibv tKvibv agitKZzcy, exi gZ eo, tKithul Gi
tPiq AtbK QU] agiKZz 1K™ 1_IK feritq AQ D34 Swvi gZ tjR] G fjR
nig Kv Mvimi “Zii | agiKZE 1jR tKaU tKaU iKigugUii jov niZ cifi|

1.1.7 : Déy

Zi AKitk gitS giS QyS Av tbi tMigvi gZ t7Lv hig] gfb ng thb, GKiU
Ziiv QYiZ QWiZ wbif tMj ev GBgvl GKiU Zviv Lim coj| G_ijwtK Dév
(Meteor) efj| gnk#b™ AtbK RoicU tFim teoiq] G,ijv NytZ N¥iZ cy, exi
KitQ Gij cy_er G itK AKIY Kti| ZLb cPU feiM Dér cy eri 1"iK QyiZ
_K| GiK Dév cZb etj| Avevi AtbK Dév GK mit_ QWtZ WKij ZviK Dév So
etj| 1eMz 18 bifai, 1999-G rekemi GK cPU Dév So 1 fLiQb| cPU feiM
cy,_eri eiqyUij ctek Kitj Dév eizvimi NI1Yi dij mp Zvic Rtj DiV Ges cyo
eiZimB 1b:ikl nig hig] hLb RjiZ viK ZLbB Augiv Gi 1K 1"LiZ ciB|
bTi gZ Dévil Rb! Ges gZzAuQ| AiZ AT msL'K eo AiKitii Dév cio QB
nlovi AMB F;cj0 Gim fcifig Ges Vil ng| Gf 1K DéuclU ejv ng| DéncU
IRtb KigK Ub chS niZ cii|

1.1.8 : Mvgw- 1 Quoqvc_

kiZi tgNg$# iviZi AvKitk DEi-Tiq[tY ve"Z GK "IN ci i gZ t"Lv hig]
“wBgwb ci i gZ tTLig etj GiK Quqic_ (Milky way) efj| cKZciq el H
Aei” Z tKuU tKuU b TiK cy_ext 1K G iKg gtb ng| gnikib™ tKul tKuU be[T,
aj KYy, iekvj e®iKmn biwikvi GK GKIU ~jiK ejv ng Myjw- (Galaxy)]
tKutby GKIU Mvjw- i Ask ietk 11K Qigvc_ efj| 1Zi AKitk Avgiv thme bf[T
Lwj tPEL 1 “#etYi mnvth™ 1L tm, tjv Ges Quqc_ GKIU gl Mujw-i
AST#| GB Myjw-i bigl Quqic_ (Milky way)] GKiUgiT Mjw-1ZB cig iTk
niRvi TKuU beTT i1q1Q etj ieAvbriv Abgib KitQb]

Adjikel imme Kfi Qovet_i 1| mKj bTi ~#Z gicr ng| Adjv ciz tmiki0
cig 1Zb J9 IKijugWi ~#Z AiZpg Kfi| GB feiM Ptj Awtjv oil oo tmikt0
cy_er t 1K Pd™ hig Ges gil 8 igibfU mk T 1K Aitjv cy_extZ Gim tcigug] A P
mhk i, e t 1K cig 15 tKuU iKEjugUri ~#HZ Aei” Z| tmSiRMIZi 1bKUZg b T
ci-gv tmUNB 1_IK cy_ertZ A jv AmiZ mgq JviM cvg mito Pvi eQi | Augit™ i
GB Quauc_ Mvjw- Ui th ¢S cy_exi 1bKUZg tm ¢S 1 1K cy,_edZ Aty AmiZ
mgq juiM cvq 2 J91 25 niRvi eQi| tKwU tKwU b[iTi gvtS mkrl GB Qugvct
Ae b KifQ] reAbriv iekepitU KigK mRvi tKuU Myjw-i A Z Aue@ui
KitZ m9g niqiQb| tKvtbv tKithy Myvgw- 1 1K cy_extZ Aijv AmiZ cig 500
tKuU eQi mgq JviM| FreiZ AeiK juiM K iekvj GB iekepv0!
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1.1.9 : by TgUj

CPbKiEJi TRwZie MY Aiktki bYIT 1jviK terfb “tj fM Kii Zvi vfb vfb
big 1" fqiQb] ARvbv ct_ PjwPiji mgg Gme bfTi Ae b t 1K r"KibYq I bR
Ae Wb Ribv mee nZ| thgb, DEi 1"iKi Atk th mZU D¥aj bYTIK Luj
fPvL KiQiKwQ t~Lv hig tm_1jvi bvg t™ Iqv nigtQ mRulgUj | mijtilv v tq hi
ntj mRilgUjtK GKWU ckieiaK WPiyi gZ gitb ng| Gilc bfT mginiiikK
bfTgUj (Corstellation) efj| tRwZie iv AKitk G aitbi 88iU by TgUtji
K_vetjb] mRilgUtji "W beT cyn I pZ| G "W b TIK GKU mijtily gviv
h$# Kii tiLwUiK ibiPi 1K eioitj Zv GKiU D% bTIiTi KU hig| GB
b TWi big agzZviv] agzZviviK memgiq DET AKvik 1 i niq AutQ efj gib nql
Z/B GB bYTi Ae Wb 1L AfPbv RigMig iviZi tejv " K ibYq Kiv ng| Zte
agZviviK tKejgil DEi tWijviaB t-Lv hig] bYTgUjxi ga” mRilgUj, Kijcyy,
K'wm bicay, JNwiil BZ'w™ bvg Dij- L'th|

é@ﬁ. ~ '_fEH,:@'
8 et 2 o
? g %, 5,:!1%1
"Ry s o
) e L
e

IPT 1.2 : aezviv, mRulgUj 1 K'umlicqy

mivsk

gniKiiki Mn, DcMn, bYIT, agtKZzDé, cyjmi BZ'w 1K tRwZ@x efj| gnuetk
fingb thme tRWZi&i bR~ Adjy AtQ Zi i bT etj| AdjiKienb
tRWZ®EK Mn etj| Mn_fjvi Pwir'iK N¥ggb bR AjK 1ienb tRWZBK
DcMn efj | gniKitk giS gitS GK cKvi tRwZ® 1KQy thi Rb™ 1™Lv hiq| Avevi
ATK niq hig] Gme tRWZ®IK agiKZzij| my+ AKitk T juKZ fgiNi gZ
AV i YK binwiKe etj ] AUKvi iZ AiKitk D¥%§ R N ¢t i1 gZ ZiiKy iuk
t"Lv hig 2K Qigqvc_ et | 1Zi AKitk gifS giS QyS Av tbi tMijutK Dév
et
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ciWEi g§gb- 1.1
mVK DEtii citk UK (V) 1Py 1" b

1.1] OAWKitk mh, Pmn AmsL” tQiU-eo AvtjvKicU t™Lv hig, Gi™itK GK K g

IK ejv ng?

K. tm§iRMr L. MnibgA

L. TR'WZ® N. bxnwiKv
1.2] cy_exiK?

K. bIT L. Mn

M. DcMn N. Quqvc_
1.3] tKvtbv TRwZi®i 1R AiQ?

K. Dév L. agtKZz

M. bmwi Ky N. Quqvc_

1.4] ci-gi tmUiB bigk bT _1K cy,_exi “#Z KZ iKijugUvi?
K. iZb 391 tKwU gBy L. Pvi J9T tKuU giBj
M. c® J9 fKwl gBj  N. AW 9T tKuU giBj
1.5] KiQKuQ Ae 1biZ ARm brnwiKy I tTKuU tKuU be{Ti ~ K 1K efj?

K. agZviv L. Dév
M. Mvjui- N. ci-gv tmUnB

DEi:1.1L,12L,14N,15M

kb b ctY Kil

2.1 cy ext IKmh............... IK: 1g: “H Ael Z
2.2 ep WZi ..ceeenene. IU DcMn AiQ|
2.3| tmSiRMIZE Mini msLv ................ W]

DEi : 2.1.15 tKwU 1K:ig: 2.2. 12, 2.3. 9

msiq[} ck

1] MaYiZK FiMvg KK ety ?
2| Mn Ges DcMini msAv 1™ b|
3| tmSiRMZ KitK efj ?

IPbigK ck
1] tRWZ® K ? verfb cKvi tRWZi®i 1eelY 1" b

MaYiZK Fihivj
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R

tmSERMr

DiTk”

GB cw tkil Aicib
i tmSiRMr 1K Zv RibfZ cuiteb,

I mhmeGiK ieelY v iZ ciiteb,

1 mEhi bgiU Mini eYbi 1™ 1Z ciiteb,

1 terfb Mn Ges DcMini madtK aviYv cifebl]

fmSi RMr

gnikitki AmsL” TR'wZ® ibtq th RMZi mip nigiQ ZvK iekRMr ev iekepil ey
ng|] mhK GB 1ekRMIZi GKIU bYIT ejv ng| mk I Gi PZZIK N¥iZ
tRwZ®gU jitK GKIT tmSiRMr (Solar system) efj | mk, Gi Pviv tK N¥biZ baw
Mn, Gme Mni™ i Pvin™iK N¥biZ 44U DcMn, m#hi Pviv 1K N¥biZ miRvi niRvi
M2 MniYelk 1 97 J 1 agikZabiq MVZ nigiQ tmSiRMr| mhr tm$i RMEZi 1K
Ae b KifQ] rekepitUi tiekijzvi gta” tmSiRMr 1bZvSB 1QU|

1.2.1 : mk

ImSIRMIZi tKD™ itgiQ mhr (Sun)| GIU GKIU gvSwi AqZibi bIT| m#hi e
cigq 14,00000 iK.ig. cy exd evm cig 13,000 wK.g.] msht AigZb cy_ex
AfcTlvcig 13 jT .Y eo] cy_ert_tK Gi Mo ~#Z cig 150 igijab 1KfjwgUri |
cy_exd AmyK MiZ 1 enlK MiZi gZ mihil MiZ AiQ] mk cig 25 v th GKeri
bR Atf[i Dci AieZb Kii (N$4) Ges bR Myjw- i PZZ 1K efiKii ¢t ciZz 20
fKuU eQti GKevi N§i| mk cPU iKg DER| Gi tKb™ DEic 8 igijgb 1 1K 40
igiggb WM tmjimaum Ges cpt tki DEic cig 5,700 WM tmjimgum| 1KSamk th
Zvc weilKiY Kii zvi gl 200 tKuU FitMi GK fiM cy_edtZ Gim tcidg] A P
GB Zitci dijB F;cf6 me D™ I ciYx fetP viK| mhi Mini msL'v bgu]
G,.ijvnj : ey, T, cy_ex, g%j, en WZ, kib, BDfibim, tbcPig I cyui|

1.2.2 : ey

ey (Mercury) mihi 1bKUZg Mn| bail Mini gfa” AigZtb GiU 91zZg Ges €'im
oVl 4,850 1K.ig.| GIU 88 r"tb GKevi méhi Pvin™iK tNifi] mk T_tK Gi Mo
“#Z o 58 tKaU iKijwgUri | mthi AlcTWKZ.KitQ etj GLitb Zicgilv Ly
felk] ZB GLutb tKitbv Ritei A Z thB etj gth Kiv ng| meGiZ ieAbriy
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gnirb’hib 1 1K eyai th Qie ibigiQb ZiZ e$v hig eyai DciiZj Pd™i gZ|
eyai tKitby DcMn thB|

1.2.3:TH

T (Venus) mshi 102xq 1bKUZg Mn| G1 AvgZb cy,_exi AigZibi cig mgib Ges
em cig 12,000 iK.ag.] mk t_tK Gi Mo “#Z cig 10.8 tKulU 1K.ig.] méhi
Pvin K GKevi Nyi AmiZ Gi mgq juiM 225 v"b| mk I cy_exi KiQiKuQ nlqg
GIK D% zZvivi gZ t™Lvg| tHii 1dZ GIK Avgiv ces 1Ki AKitk tiL] ZLb
GiK ejv ng TKZiiv] Avevi mUtejig GIK cidg AKitk t~Lv hig] ZLb GiK
ejv ng mUvZviv] T Mini tKvtbv DcMn thB| GB Mini DeiifutM mk 1Ly hig
bv] THe b 1 1iZi ga” Adjvi etk tKitbv ZviZg™ ng byl

1.2.4 : cy ex

TiUi ci cy_eB (Earth) m#hi 1bKUZg Mn| mkf_tK Gi Mo “#Z cig 15 tKuU
IKEgwgUii | cy_ex Pl Mn t_tK eo Ges Aci Pvil Mn t_iK tQU] Gi tPiq fQU
PillU Mn nj : eg, T, g%j | c$v Ges eo PviU Mn nj : ep GiZ, kib,
BDtibvm 1 thcPy| Gi e'im cig 13,000 iK.ig.| GKgiT ¢y, extZB D™ I ciYyi
emevimi Dcthik critek iiqiQ| cy_eri evqgUijB AQ cigvRbig Ai-1Rb 1
biBiUERb Ges F;cf6 AQ ht 6 cub] GRb™ G MniUtK Av"k Mn ejv ng| cy,_ex
GKevi mktK ¢ 1q1Y KitZ mgq thg 365 1°b 5 NEv 48 igibU 46 tmtKU| cy,_exi
GKiU DcMn AitQ| Gi big Pu |

1.24.1:Pu

cy_exi GKgiT DcMn nj Pd | Pa cy_exi Pvin K 1bR KYlct_ 29 1"th GKevi
NyiQ] Gi Fi cy_exd ftii 18 fiMi 1 fM] cyer T 1K Gi Mo “#Z cig
3,81,500 iKijugWi] Pd i e'm 3,475 wKijwgWi| 1969 mij Gicvijv-11
bigk bifihitb Pio h$ividi 1ZbRb bifPvix c_g Pd”™ AeZiY Ktib| tmLvb
Zuv t°LiZ cb, Pd™ cub, evqyev tKitby MiQcijv thB| Pd™i 1bR™ Avijv thB|
mihi AdjiiZ AjuKZ nq|

1.2.5: g%j

mit 1K “HZi IEIZ g% (Mars) PZz Mn| tmSiRMIZ cy_exi cti gt Mini
Ae b] mk K Gi Mo “#Z 22.8 tKuU iKijugWi] Gi eim 6,787 iK.ig|
cy, el ciq AtaK| mthi PZZ 1K GKeri NytZ Gi mgq JuiM cig 687 1°b] g%
Mini "W fQU DcMn AQ] Gi'i bug Wigim Ges tdvieim] KigK eQi AviM
h$ivo KZK tciZ GKiU bifihb glsj Min AeZiY Kii tmbwb t_tK AtbK Z_~
cnvigiQ] gtj Mini ewqgUtj migib™ biBtUERb wKv miEN Gi ewqgUj Rieb

MaYiZK Fihivj cpi-8
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avitYi AbiKF bg| gvjMn cy exi Zgbig AtbK telk VWOv] Zicgilv ingvtbi
AIbK 1biP] g¥tji is AtbKUr jyjiP|

1.2.6 :ep GWZ

ImSiRMIZi enEg Mn ep iZ (upiter)] Gi ey cvq 143,000 1K.ig.| cy, exi
Zybig GIU cig 1300 .Y eo| mk f_tK Gi Mo “#Z 77 tKuU wKijwgUii]
epn WZ ciq 12 eQti GKevi mhi Pvin 1K tNiti | Gi 161U DchMn Ane®Z nigiQ]
AigZib epr ety GiIK MniiR ejv nq|

1.2.7 : kib

kib (Saturn) tmSiRM{Zi WZ)xq epEg Mn| Gi e'im cig 120,000 iK.ig. mi 1 1K
Gi Mo "#Z 143 tKuU 1K.g.] GIU 29 eQfi GKevi mthi PZZ 1K N§i| kibiK
INti i3gfQ mRvi nvRvi my i ejq] Gi 22U DcMn ifgiQ] kibi meiPig eo
DcMn nj UBUb Ges metkl Awe®Z DcMini bug bviUvivm|

1.2.8 : BDiibim

“#Zi rK 1K BDfibim (Uranus) tmSiRMiZi mRg I ZZig epEg Mn| mi 1 1K
Gi "#Z cig 287 ftKaU iK:jwgWi] Gi Mo evm 49,000 iKtjugUi| GIU Lwj
tPiL Ly hug bv] 84 eQii GIU méhi PZZIK bR KYct_ N§a| Gi c@U Mn
Ane®Z nigiQ] G Minil kibi gZ ejq iiqiQ] Zte ejq, {jv D¥aj bq]

1.2.9 : thcPy

“#HZi K rig tbcPy (Naptune) TmSiRMIZi Adg Mn| Gi em ciq 48,000
IKag] mit 1K Gi “#Z 450 tKwU KijugWi] GIU 165 eQfi GKevi m#hi
Puin 1K 1bR KYlct_ Nyi| Gi "W DcMn AiQ| G i big UBUib Ges thivBW|
matiZ G Mini “W ejq Awe®Z nigioQ]

1.2.10 : cyui

“HZi ©K 1K cr (Pluto) TmSiRMIZi beg Mn| mk 1 K Gi Mo “#Z cig
590 tKuU 1Kt jwgWi] Gi evm ciq 6,000 1K.ig] GIU 912Zg Mn] 284 eQti GiU
GKevi mtK ¢ iqTY Kti| Gi GKWU DcMn Awe®Z .nigiQ] GB MniU 1930 miij
ieAbr KyBW UgewD Aue@vi Kiib]

1.2.11 : MniYe

g% | en WZ Mini ga'eZx ci_ mihi PiiviK "jieta NyiQ fek 1KQyYz
tRWZ&|G 1 ewm 1.6 wKijugli f_IK 805 iKijwgWi Gi gia’|] Gme
TRWZ®IK MniYyejv ng| reAvbriv mnmwak Mniyy mOib tcigiQb] ~jex Ae g
AQ et Gt itK GKiTZfite MnYgik etj| G i cKZ.Drm e ieKik magikK
GLb1 tKvtbv mvZ Z_" Rvbv hvgib |

miivsk

m 1 Gi PvinriK N¥gbiZ tRwzZ® gUjiK GKIT tmSiRMr efj| tmSiRM{Zi
GhieZ baiU Mn Ges Mn_ jvi Avevi AfbK_ 1jv DcMn Awe®Z niqiQ] mkiK tK»™
Kii Mn, DcMn, MnvYggk, AmsL™ agtKZzl Dév ibiq mi nigiQ tmSiRMr| mk Ges
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ci-gv TmUivB cy_eri bKUeZi bYIT| thme tRWZ1®d 1bR™ Aitjv Ges Zic thB
Ges m#i PviviK INdT Zd 1K ejv ng Mn] Giic Awe®Z.Mini msL'y 9]
Aigit™1 GB cy_exl GKiU Mn| meiPiq eo Mn ep iz Avi tQU Mn eg| thme
TRWZ® Mini PZZ 1K tNiti Ges 1biRi Zic iKsev Avjv thB Zvt™ iiK DcMn efj |
PU cy,_exi GKgil DcMn| kib Mini metPiq terk msL'K DeMn A

ciWEi g§vgb 1.2

mVK DEtii citk UK (Y) 1Py 1" b

1] tKvibwU cy_exi PZZ 1K tNifi?
K. Mn L. DcMn
M. binwiK N. MnvYy

2| tmSiRM{Zi Mini msL'v KqiU?
K.S5L.6M 7.N. 9

3| epEg I 12Zg Mn tKithy ~j?

K.ep Gz 1 cyv L.ep GZ I eg
M. thcP N. BDtibim
4] WBUib tKvtbv Mini DcMn?
K. kib L.ep WZ
M. thcP N. BDtibim

5] tKvtbwU Ak Mn?
K. eg L. T M. g%2J N. cy_ex
DEi:1] L. 2] N.3] K. 4] M. 5] N

mZ"-ig_"vibYq

1] cy_ex mihi DcMn|

2| “HZi VK tg oy ImSiRMEZE ¢_g M|

3] m#hi Puin 1K NybiZ tRwzZ® gUjiK GKIT tmSiRMZ etj |
4] cy_exi 5IU DcMn AiQ|

DEi : 1] Lig: 2] 1g: 3] 1g: 4] N 5] g:

GK K_uq DEi

1] cy ex t_IK mihi “#Z KZ?

2| egVn KZi"tb GKevi mK c 19y Kti?
3] ep WZi Kgu DcMn AiQ?

IPbigK ck

1] tmSiRMr KitK e1j? iPTmn eYoy Kifg]

2| tmSiRM{Zi th tKutby iZbiU Mini eYbi b
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cV 1.3 ]

Mvgw-, Quvc_ 1 agtKZz

DiTk”

GB cw tkil Aicib

i Myjw-i msAi RibiZ ciiteb,

1 Quqvc_ 1K Zv eYby KiiZ cviteb,
| agtKZ eYbv " 1Z cuiteb]

1.3.1: Mygw- (Galaxy) iIK?

Zi AKvtk th AmsL™ Zviv T Lv hvg Giv mevB Quovc_ Myvgw - | AST#| “terY
I"igq hZ™+ 1" Lv hvg, Mvjw- i tKibv tkl cvlgr hig bv] gtb ng thb, Giv tKejB
ASnib| G chd ¢y ert 1K ~#Zg th Myjw- i mUb cvlgy iMiqiQ Zvi ~#Z 500
tKul At jiKel |

ieAubriv Awe®vi KiiiQb th, Myjw-mgr pigB cy er t 1K “H mii hi"Q| G
NUbvi eWL'v inmite vieAvbriv e1j1Qb th, gnwek gk cmuwiZ ntq PijiQ Ges Zvi
ASMZ Mvjw-mgr ci Gi T 1K “H mii hd"Q] Mvjw-mgr “H mii hvloui feM
th KZ cPU Zv G D wniY 1_iK terSv hite th, 23 tKuU ArtjiKel “Hi GKiU
Mygw- Aigii™ T KiQ 11K tmiKi0 24,400 giBj tetM “5 mii hi"Q|
pgemiigib gnietki GB iekvg ewli gfa” GiKg fKaU Mygw-1 GKU Mg -
Quct_i ASZ "k nRvi tKuU bfiiTi GKiU bfIT méhi ciigUij Aei Z|
fmSiRMIZi baiU Mini Ab"Zg Mn cy_eri giby Aigiv] tekvjZvi GB Afiebiq
i oS Avgit™ i cy_exi Ae ib cig ATK' GKIU 1 ¥ giZi]

1.3.2 : Quvc_ (Milkyway) IK?

Agit™i tm§iRMr th bITgUj ev Myjw-i ASMZ Zii big Quqic_| Qugic_
Mygu-i e vi cig 1§ Adjkel] G Myjw-i tFZi werQbfite GKK bfT
thgb AiQ, tZgib AiQ " j evav el KZiKuU ZviKy,"Q Ges iekij AigZibi eliq
C™v_C¥ binwiKy, hvii GKIUi gtS mgM tmSiRMr nwitq thiZ cifi|

Quve_ Myw-1 AKZ. AtbKUr Py GKIU PiKiZi gfzv] Quqvc_ Mvgw- i
tKb™ i Pvin 1K GKevi Ny AmiZ méhi mgg jviM 20 tKuU eQi |

gnuetki Myjw-mgr " j feta K] Avi GKU “1j kZ KZ, niRvi niRvi M'vjw -
_IKIZ citi] Agd™ i Quovc_ Myvgw- th ~jwi AST3 Zii big T qu nigiQ ~vhig
“J1 G Ciji tgU Kowil telk Mygw- 25 j9 AdjiKel evmia ielkd GKUi
tM§Ki mgerigly “vb TLj Kii Qiotq AdQ] AUKi iviZ cri®ui t™Lv hig ie” Z
Qavc_| Quvc_,tjv AmsL™ 91z 91z Zvivi mgio] GB Quouct_i MK cizka
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Mygw-qm (Galaxious) Gi A_ nijv 0“gjo'| G KiitY Qigct i Aci big
igié 11q (Milkyway) e/ “gj C_|
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1.3.4 : agikZz

miaviYZ tgNg$# 1vZi gniKik gS gifS GK cKii tRwzi®i Awefie NiU|
Gme fRWZ& 1KQy tbi Rb™ D q niq Avevi AK" nig hiq] Gme fRWZ@IK
agtKZzejv nq| agiKZzAmtj agv Avi WOig Rgl ey Mitmi GKiU e U]
GB Mmiq e U bIiTi PrivtK “iNct_ cridgY Kii| m#hi tbKUeZi nij c_ig
AG6 tgiNT AR T Ly hug] mshi Zvic GB Rgw e Mwmig wcU fdic 1V
MmiK 1cQibi iK tVij 17q eijB Zv agiKZk vekij TjR AQ etj gtb ng]
ImSiRMIZi gia'B agtKZi emem| eAibr GWgU nvjx th agiKzZe) Awe wi
Kiib Zvi big n'wji agtKZf GU 75 eQi cici 1"Lv hig] metkil 1986 miij
nwji agtKZw 1Ly iMiqiQj | Avevi 2061 mitj nwji agitKZZ Ly hie|

mivsk : ASnib gniKitk tKuU tKaU beT, ayjKYv Ges iekij e@iicU ibiq

tRwz®gUjri th ~J md niqiQ Zvi bvg Myjw-| Myjw-i 2 AskiK Quoic_

ejv ng|] AUKii AKitk D%j SR “Nct i gZ th ZviKviwk t-Lv hig ZviKB

Quouc_ etj | ew nevi WK ctiB mk DVij A_er AKKvk 10 .10 ey ni"Q A_P

AKitk mhr AfQ Ggb Ae g isabyt™Lv hvg] GIYIET 1z cub KYv icRigi gZ

KR Kii, GIZ AitjiK 1e’QEY ntq AiKitki Mitg th 1ePT etYi eEPic mg Kti

ZiK isabyefj| isaby mzZiU is-Gi msif[R big nj teblAmnKjv| agiKzZz
AKitki GK 1e igKi tR'wzZ®| agtKZaj ayv Avi Vilvg Rgil ey Mimi GKiU

e wU| Gilc GKIU agtKZi ig On'wji agtkZ4 GIU ciZ cRiEi eQi ci ci

GKevi AiKitk t™Lv hig|

ciWEi g§qY- 1.3
miVK DEtii citk UK (V) 1Py 1" b
1. Mygw-1 9z AskiK 1K etj?
K. agiKZz L. Ququc_ M. eYijx N. 1saby

2. nwji agtKZzmetkil 1986 mifj t Lv iMiquQj| Avevi tKvtbv mifj t L
?
El.ieé%l L. 2051 M. 2041 N. 2031
DEi : 1] L. 2] K
msiqR ck

1] agtKZz msAi b
2| Quc_ KutK efj?
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S—

cy, ext AvKvi

DiTk”

GB cW tkil Aicib-

1 Cy,_exi AKvi tKgh Zv eWL'v KiiZ cviteb,

1 ¢y exi AIKiiT - ¢t hyB 1 iZ ciiteb,

1 cy_exi AigZb, crira I €vm KZ Zv DijL KiiZ ciiteb]

1.4.1: ¢y, e AKvi

Aigiv Lwj tPviL cy_exi hZUKz IL ZviZ gib ng cy_ex mgZj | \KSzcy_exi cf
mgZj bq] cy_exd mVK AKvi Ribvi Rb™ GKIU KgjvijeynitZ ibb| Fitjv Kii
JT7 Kil, Kgjutjew tMij Zte Gi Dctii Ges wbiPi 1" K migib™ Picv] cy_exi
AKvi AtbKUr Kgjvijey gZ tMig 1KSZGi “B 17 tK AiZ migib™ Pvcy] Zte cy, ex
Kgjvijey gZ AZ teik Picv bg|

GKiU At iy I GKiU dizej wbb| igU tMig 1KSZ2vby, dize jiU cyivey tMij |
dizeiji AKvitelkd e &K tMijK ejv ng| cy_exi AKvi cig tMjiKi gZ| 2B
GiK ArfMZ tMijK ejv hig] L, c~250 mij tRwZie™ BiviUimi_ibm cy,_ex th
AfMZ tWJK Zv RibiZb| miaviY RwgiZK 1bgig 1Zib ZvibYq KtiiQb, hv AR
DbZ chy@i ibiiil ofy gib Kiv nq|

1.4.2 : cy_exi ciiia 1 evm

ci_er 24 NEwg Aich AfYl GK ciK tNiti| dij GKB RigMig 24 NEv ev 1440
igloU ci mi 13V] "W vibi gia” mk IWi mgg cv K" t_1K ¢y, exi ciiva (A_wr
iqtiLlvi “"N) 1bYq Kiv hig|

BiviUvmt _ibtmi MYbv Abkvgx-

- cj_exi cima cvg 25,000 gBj |

- cj_ex b1 e 7,927 giBj |

- cy,_exi fgiy kiq evym 7,900 gBj |

A_vr cy_exi tgiy kiq evmibiglxq evimi PiBtZ 27 gBj Kg| GiZB cgwYZ nq
th cy_ex GKIU ArfMZ tMijK (Oblate spheroed) |

c_tg wbifltilvi Dci "W vtbi ga’Kvi mk DWii cv K" Ges b “Wi ga'Kii
“#Z 1bYq Kiv ng| G 1_iK KZUKZ #eZx tbi ga'Kvi mk DWi mgigi ci K" 1
igibU Zv 1bYq Kiv ng| GB ~#ZiK 1,440 (A _wr 24 NEvi igibtUi msL'v) Gviv _Y
KitjB cy_exi ciiva cilqy hwg| D'PZi MYiZi m¥F Abwiti th tKitby tMjiKi
ciatK w ev Gi MuYiZK gvb 3.14 fviv M Kitg Zvi evm cvlqv hig|
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MaYiZK mgm'v : AndKv gnvi™iki KivatZ biqltilvi Dcti "W knfii GKiUiZ
Acii tPig 8 igibU ci mk 13V] kni “Wi gaKvi “#Z 138.5 giBj nij
cy, exi feo ev ciiia KZ iK:jwgWi? (1 giBj = 1.61 1K.ig. afi)

mgvawb : 8 igibU e"eavtb mk 11V 138.5 gBJ "#HZ|

1o 1385t 8" "
o 24 NEver1440" " (138.5 1} 8) o0 1440
=24,940 "
.. CJ_exi cilia = 24,930 gBj ev 25000 giBj ciq
= (24,930 oo 1.61) IK.ig.
= 40,137 K.ig.

cl exd Aigzb fei KiiZ nij c_fgB Gi civia I ewm ibYq Kiv “iKvi]
ieAibit i intme giZ cy_eri ciila cig 40,000 1IK.ig. cy_exi Mo em cig
12,800 1K.ig.| €'im Ribv yKij th tKutby tM§Ki Agzb D'PZi MiYiZi mei
minvih™ 1bYq Kiv hig|

PT 1.3 éw,_exi clila IPT 1.4: cy,_exi em

1.4.3 : ¢y _exd AgZb
ieAubit™ i inmie giZ oy exi ce-cidtg Ibifhg em 12,757 1K.ig. | DEi- 1Y
tgiyeym 12,714 wK.ag.| cy_exi Mo ewm 12,735.5 iK.g.] mij inimfe GB
e /miK 12,800 1K.ig. aiv ng|] AZGe cy,_exi Mo e'vmia nj 6400 1K.ig. |
MiYiZK mbbyiti tKvibr tMiiKi AigZb = 4 ot o0 (e"vmva)2 hLb [x Gi gib
22/7 aivnq]]
GB inmite cy,_extK tMijK Kibv Kiij,
cy,_exi Aigzb =4 oo oo (€WMia)2 nie
e, cy,_ex Aigzb =4 0 22/7 © (6,400)2 eMiK.ig.

= 4 o0 22 o0 4,09,60,000 {X 7 eM 1K.ig.

= 36,044,80,000 i} 7

= 51,49,25,714.3 eM IK.ig.

BDibU-1 ci-15



Gm Gm im tcilig

A_wr cy_exi cf61 AigZb 51 tKuU 49 J91 25 niRvi 714.3 eM iK.ig. |

mvivsk : Lwj tPiL cy_exi hZUKZAsk ™ Lv hig ZZ gtb ng cy_exmgZj |

cy, extK Kgjvijey mi_ Zgbv Kii Gi AvKvi Kgjvtjey gZ gib Kivng| cy_ex
digetji gZ tWj I bg| cy_exi AKvi cig tMijiKi gZ| GiKB ArfMZ tMijK eju
ng| AZGe, cy_exd AKvi ArfMZ tMigiKi gZ| cy_exi Mo e'vm - 12,800 IK.ig.

alvng|
Cy,_exi cilia - 40,137 K.g.
cy, exi AigZb - 51,49,25,714.3 eM iK.ig.

ciWEi gfvgb 1.4

miVK DEtiT citk UK (V) 1Py 1" b
1] oy ed AKi tKtbuli gZ Kiby Kiv AiaK tkg?

K. mgZj L. Kgjvijey

M. dizej N. ArfMZ tMij K
2| cy_ex Mo evm KZ?

K. 1280 IK.ig. L. 12800 iK.ig.

M. 128000 IK.1g. N. 1280000 iK.ig.
3] cy_en citia KZ?

K. 40137 iK.ig. L. 50237 IK.ig.

M. 12800 1K.ig. N. 25 tKuU 1K.Ig. ciqg

DEi : 1| N. 2| L 3] K

kb vb ctY

1] cy_exi AKii ----------- IK: 1g:
2| cy_exi AgZb ---------- IK: 1g:
3| cy_exi Mo e'nm --------- IK: 1g:
msifIR ck

1] cy_exi AigZb nmitei mhU 1jL|
2| cy_exi ciiva 1 e'mejiZ K teSh?

IPbigK ck
1] MaYiZK 1batg cy,_exi criia 1 AigZb ibYq Kiy|
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cy, e IMJKIZi cgiy

DiTk"

GB cW tkil Aicib

| cy,_exi AKitiT metq hy® Dlveb KitZ ciiteb,
| cy_erd IMJKZ coitYi 1PT Avb KitZ ciifeb|

1.5.1: cy_exi tMJKIZi cgiY

ci_eri AKvi th tMjtKi gZ Zv ieAbriv el ce T 1K @ caiY 1"iq e@itZ

tP1gfQb] caY, tjvibiP 1 Iqunj :

1]  “+mgy niZ Zdii v IK AmiZ Ky tKithy RiniRE g 3 mevi AuiM 1Ly
hig| Zvici gk fawy teisbvi tP0, Qi© Ges metkil RiniRUT AfcTKZ.
IbiPi 1"K Ly hig] cy_ex tMig etjB Gilc ng| ci_ex him mgZj nZ Zte
RiniRiVi me AskB GK mii_ t~Lv thZ|

wPI 1.5. 1 mgy cj;o RvnviRl minvth” cw,_eX| TMVJ KZ C|x'|IY

2] P"MniYi mgq cy_ex mk I Pd™i gvSLitb Gim cto] ZLb cy_exi Qiqv Pd’ i
Dci cio] GIKB P"MnY eij] G mgq cy,_exi Qugv tMivKvi 1~Lig| cy,_ex
tMygvKvi by nij G Qug TMV_]VKVI t° LvZ bv|

PT 1.5.2 TMVJVKVI e i quVTMVJ ng
3] tKuthv iekvy fLvjv gtV “woiq Pviv K ZiKitj gib ng thb AKk F;cioi
mi_ GKIU eEtjLyg igtk tMiQ (cy_exi cp ev DorifiMiK F;ch etj]) G
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4

]

6

eftilvi big "MStiLv] F;cH t_tK hZB Dcti DW hig, 1"MS tiLvi crila
ZZB teto hig (PT T Li)| cy_exi AiKvi tMjtKi gZ efjB GiKg NiU|
cy_ex cioi mKj RvgMig GKB mgq méhv™q iKsev mkv  nqg bv] cy_ex hi®
mZ'B mgZj nZ Zie GUr mee nZ| 1KSztMij et Zv nq bv] Ae b
Abkngx 1hi”6 mgiqi e’eavtb verfb —vib verfo mgiq m#v g I mkv ng| G
t 1K cguYZ ng cy,_ex tMijuKi |

| _
|
i

iPT 1.5.3 : Dcti DVIZ 1" MStiLvi ciiva e0fZ K
cy_eri TKitby GK vtb niZ RiiiR ev DioWRiitR Kti hilv Kii Ges 1K
cliezb by Kii GKB 1" 1K AMmi nij +™Lv hig th “vb niZ v TiyniqiQj
VK tmB GKB " vtb cZ'vezb mae nigiQ] Gifc cixflv Kii guMjib, tWK,
KK cgl bweKMY imxvS 1~ $qQb cy,_ex tMiguKvi |

IPT 1.5.4 : cy_ex tMijuKii, 7B terfb b mei g | mhv ng verfb mgig
AiapKKitg 1 gnkikPrixiv gnikb 1K cy_exd th Qie wbigiQb Zv 1K
IdZ cgwYZ nigfQ, cy,_ex tMijKvi|

mvivsk
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cy exi AlKii tMgIKT bg] Gi miewKo..cgY inmide ejv hig- AvaypKKiij
gniKikPixiv gnvkl 1K cy_exi th Qie tbigiQb Zv T 1K iwdZ nlqv iMigiQ th,
cy,_ex tMguKvi |
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ciWEi gfvgb 1.5

mVK DEtii citk UK (V) 1Py 1" b
1] mgyi 2di “woig el +1_IK Amv RiniRi tKvtbv Ask ¢_g 1~ Lv hig?

K. Qr L. P10
M. thiO1 N.g J
2| hLb f;cH niZ hZB Dcti DW hig, ZLb v"MS tiLv tKgb ng?
K. feto hig L. Kig hig
M. GKB iKg K N. mij tilvg ciYZ nq

3] KLb cy_exi Qv Pd™ 1 Dcti cio?
K. cy_ex Ges Pd™i giiS mk WK L. cy_ex Ges mthi gviS Pu _IKij
M. Pu Ges cy,_exi gitS mir WKfj  N. mk Ges Pd™ i gviS cy_ex _IKij
4] mgy RimiR Pwjiq tKvtbv iZbRb bueK cy_ex tMij efj imxiS i~ 1qiQ?
K. WK, KK, gwMjvb L. KK, fWK, Kjam
M. tWK, KK, i vev N. tWK, ek, it v wWig

DEi : 1| N2] K4] K
IPbigK ck

1] cy_exi tMijiZi 51U cgY ijLig]
2| cy_ex ciiia 1IKfvie 1ibYq Kiv hig?
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ATitilv I “wNgvfiLy

DiTK

GB cw tkil Aicib

| cy e AY 1 fgiy msAv i iZ citeb,

1 AYHiL K Zv eYby KitZ cvieb,

| Pl | igc¥ ATEiLvi msAv ejiZ ciiteb]

1.6.1: AY I fgiy

Augiv ¢y, exi tKitby ~vtb eim KiQ Zv Ribvi Rb
ATIiLy Ges “uNgv tilv madtK aviYv jvF KitZ nie|
GKiU kjvi™fq GKIU KgjuiK teivi K 1_1K TTyK!1
Diév1i"K chS did Kti 1”B] cy_edK hi™ Kgjvi gZ
gfb Kit Zte GB kjwU nfe Zvii AT KjwU Kgjvi
tLimiK th “B Rigvg 1Q™ Ki1 tm_1jv nie Zvi fgiy

ci e rFZiil tK 1K 1Q° Kii DEi- 1Y eivei
GKU tilv Kibv Kiv ng| GIK gf gatiLv efj| of \
=)

ga'tiLvi DEi ciSie $K DEitgiyer mygiyGes “i1Y
ciS e K TiqTYigiyer Kigiyetj| s
IPT 1.6.1 : thitei IPT
1.6.2 : AY[tiLy P

f.cio iigiQ KZ 1k, mMi-b™x Avi ceZgijy|
meLvtbB hit"Q gioy| Gme RigWi Ae b WKgZ
ejii Rb" giby F-c§oi Dci IKQy' W ev tilv Kibr | /
Kti ibtqiQ] ALy 1 “uNgv tilv Ggib retkl | |
aitYi tily] G i motK Ribvi Rb™ Archii ndZ | \
GKU F-tMigK ev tMve 1bb] cy_exi AKiT AiZ
11z € zhvi Dci me 1k I mMiii WPT Ak ng
ZiK F:iMgK ev tMie et | FtMgiKi Dci 1KQy o e

tilv itgiQ| KigKi filv ce-cidig cy, extK iNfi P116.2: Ayl
AiQ| ce cidtg INti WKy fily, tjv GIKKIU c¥ ek| ~§ fgiyniZ mgb ~#HZ
ce-cidig cy, edK INFi WKy KifZ eFtK ejv ng ibifitiLy ev wely tilv (iPT
t~Lig)| F-ci0i wiTtily niZ DEitgiychS AskikK DEi tMijva Ges ibifiLy
1K iqY tgiyehs iy tMijva ejv ng|

~1 | —
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biqtilvi mgiSivij DEHE 1 “wf[tY KZK_ tjv e
filv Kibv Kiv ng] GhitK AfHiLy etj] 2=
biqHily T 1K GiTi g intme Kiv ng| G, ijv
tgigtqi 1©°$Z ciiYZ ng| DEi fgiyl Y
19i§Z G gib h_ipig 90° DEi 1 90° “iTY|

ibiqifily T_3K DEi e WY tKubv “wbi o | ,
KSYK “#HZi gibtK WiMiZ cKik Kitj ZdK T 1.6.3 : ierfb Ayisk
ATlisk ety | ibiqTHiLy K tKitbv “itbi tKIYK

“#Z1bYq KitZ nij c_fg H bt 1K ¢y exi tKy™ chS GKU tilv Kibv Kifg]
Gici H bi meiPig KiQKuQ Ae b ibiqitiLlvi Dcti GKU ve>"yibb| GB
Ie”yt 1K ¢y exi K™ chs A®iKiU filv Kibv Kilg] GB "W tiLvi ga'eZx
fKWYB H “tbi tKSIYK ~#Z]

cy, exi ejEi tKb™i Drcb KW 360°] G KWK WM, igibu I tmtKi0 1ef3
Kiv ng| wiqtilvi Ak 0°] DEitgiyey
mbgiy ATisk 90° DEi Ges “i1[Yigiyer Kimiy
Alisk 90° “wfIY| KuaY wbiqltiLv 1 1K ciZ’K
fgiy TKIYK “4Z 90°] G tKYEK Wi 1 1gibiu —
fiM Kti wbiqitilvi mguSivy th tilv Kibv Kiv /

ng ZvK mouflfiLly etj| G moueitiLv, fjv ci Ui

e oo A e

: )
mgSivy I ctZ'tK GK GKU c¥ek] KigKiw A f
mgvfTtily ev ATtily AZ'S 1elvZ] Gt i GKiU \ /
23.5° DEi Afisk| GiK ejv ng KKUpmS | hial A P
Acil 23.5° “IIY ATisk|] GiK ejv ng \,/ y
gKipw3| 66.5° DEi ATliskiK eji ng migiyek | il i
Ges 66.5° “IY AfiskiK ejv ng Kiyek] ]
wely LK ejv ng gnveEI IPT 1.6.4 : DEI “wyY tMijva
miivsk

ci, exi "B tgiyt K mgb “HZ ce-cidig cy,_extK INfi c¥ efEi gZ GKIU tiLy
Kb Kiv ng, Gi big bifftiLv ev wely filyv] wif[tily t K DEfi ev “iqtY
fKitbr “vtbi TKSYK “#ZiK Aflsk etj| BniK miaviYZ WiMiZ gici ng|
ielgtily t K 23.5° DEi AfliskiK KKUpwnS etj| velgtily t_1K 23.5° “iqfY
AfiskiK gKipwis etj | ielgtili t_1K cig 66.5° DEi AfliskiK migigk ct™k
etj| relgtilvt 1K cvg 66.5° “vTY ATiskiK Kimigk ct k etj |

MaYiZK Fihivj chi-22



eisjii "k D3I iekie "vjq

ciWEi gfvgb 1.5

miVK DEtii citk UK () IPy 1" b

1] cy_eni vFZti 1K1K 1Q° Kti DEi “I9TY eivei th tiLwU KTbv Kiv ng 2K
IK etj?
K. 1K~ L. fgiy
M. AY ev gF tiLy N. tMie

2| f;WjiKi Dci ce-cidig th filv, fjv cy,_extK iNfi AdQ tm, fjviK ibi™k
Kii?

K. eEPic L. Alaek
M. Aaek N. c¥ef
3| tKutbv tiLwU cy_extK DEi Ges “1[Y “W mgib tMijita ieF3 KtitQ?
K. KKU pwis fily L. gKi s
M. ib19q]$iLy N. AlSRuZK ZwilL tiLv

4| DEi Ges "WYY tgisZ ATItiLvi gib KZ wi?
K. Q° L. 90°
M. 190° N. 360°

DEi : 1] M2] N3] M4 L
msifIR ck

1] Aisk KitK efj?

2| fgiyrily I ATtiLvi msAvib]

IPbigK ck
1] ATlisk 1 “uNgisk KitK etj? iPTmn eYbi i b|
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Afisk 1bYq Kivi cxiZ

DiTK" :

GB cw fkil Avcib

1 Aflistki msAv RibiZ ciiteb

i ATisk ibYq Kivi tKSkj eYbr KitZ cviteb

1.7.1 : Afisk 1K

tMijyKvi GB cy,_exi ~B fgiyniZ mgb “#HZ
ce-cidlg c¥ effi gZ cy edK fedb Kii  |qfx
GKiU tilv KTy Kiv ng| GIKB ibiqltiLy ey \
ibiqlek etj| wbitqtily (Equador) niZ
DEfi ev "It Aei Z tKutbv “vibi tKSYK
“#ZiK tmB vtbi AYlwsk (Latitude) efj | b :
Ab” K_iq ejv hig F;ci0i tKithy Wb nfZ T 1.7.1: biyiilit_IK TKIYK 42

cy e fK™ chs h™ tKitby mijtily U el Ayisk
hig Zv nij H tilvibiqhg Ziji msiM th tKY “Zui Kii tm tKWYB nfe H ~ vibi
ATk

Ibiqifilvi gb 0° afi mygiyGes Kigiy
Afisk h_ vutg 90° DEi Ges 90° “if[Y

atv. nq] movql fikv v wbigiiL

mgiSivj efj GKB mgltiLlig mKj

~vibi Aflisk mgib nq|

1.7.2 :iba Ak, D'P Aisk I miev'P
Aflisk o S\
il IbKUezx AAtJi ATsk A wr PT 1.7.2 - terfo AtiL

0° niZ 30° chS AfliskiK iba Afwsk

etj| gaeZx AAtji ATisk A wr 30° niZ 60° AfliskiK ga” Aflisk etj | Dfq
tgiy IbKUeZx AfliskiK (60° ntZ 90° ch8) D'P ATlisk etj | DEitgiyer migiy
AqJisk 90° DEi Ges “1Ygiyer Kigiy Aflisk 90° “1[YB ni"Q miev'P Aflisk|
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1.7.3 : Ak ibYg Kivi cxiZ

Aflisk caibZ 1Zbiu Devtq ibYq Kiv hig| h_y-

K. AKitk agzvivi Ae b 171l

L. gaty mthi Ae b 1L

M. 1RicGm hiSi minvth®

K. AKitk agZvivi Ae ib 1711 : tKejovT DEI tMijviai tKvtby ~vibi Affsk tm
vibi agZvivi DbiZ fRib ibYq Kiv hig] agzZviviK ibiqtil niZ WK 1"MS
tilvg t7Lv hug] ALwr ibiqftilg Gi Dbiz 0°] migiyier $Z agZviv WK gv_vi
Dci K| mgivs H “vtb Gi Dbiz 90°| DEi tMijvtai tKitby “vib Figi mid_
agZviv hZ WM tKtY Ae b Kii ZB H “vtbi Aflisk] agZvivi minith™ v ibi
tejug iKser 1Ty tMvgvia ATlvsk ibYq Kiv mae bq

L. m#hi Ae Wb f7IL : mthi Ae vibi minth® F;cf61 th tKithy bl Aflisk
bYq Kiv hig] G KR tm-UwU bigk hS e'envi Kiv ng| th hiSi mnith™ m#hi
Dhiz crigic Kiv hig ZvK tm-UwU hS etj]| tm-UwU hiSi minvih™ Affisk
ibYigi Rb™ 1biPi mhU e’envi Kiv ng|

tKitbv ~vtbi Aflisk = 90° - ga'ty m#hi DbiZ + wely jo| GLitb gib iLiZ
nie mk thi"b th Aflistki Dci jofite 1KiY t7q tmUB tmi"tbi iely jo| Aui
iely jo 23.5° DEi Afisk t_tK 23.5° “1Y Alstki gta” migiex K|

M. 1R.c.Gm hiSi minith™ : Aav Riic cxiZi 1{T Kilg DcMini Ae b
mictql 1IR.c.Gm hiSi minth™ cy_exi th tKvtby —vtbi Aflisk, “wNgv 1 D'PZy
lbYq Kiv hig] eZgvib GB hiSi minvth™ vegib, mgyMigx RiniR, igmBj hy
ciiPyjby t 1K TiyKti tFMiGK gioiPTugh 1 Riic KiR ciiPvjbv Kiv n"Q]

miivsk

biqItily t K DEfi e ity Aei Z tKvtbv “vibi tKSYK “#ZiK tmB vibi
Aflvsk ety | mol tilv, fjv woiqtilvi mgvSivj etj GKB mgl tiLlvg Ael Z
mKj vtbi Aflisk mgib| cy_exi merba Afistki gib 0° Ges mievP Afistki
gb 90°] GB gib ibifltiLvg 0° ng| mygiyGes KigisZ h vutg 90° DEi Ges
90° “wqIY] AKitk agZvivi Ae Wb t7iL Ges ga'y m#hi Ae b TTiL Aflisk
IbYq Kiv ng] tm-UwU bigK ietkl hS AfJisk ibYq KR e’eliZ nq|
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ciWEi gfvgb 1.7

mVK DEtii citk UK (V) 1Py 1" b

1] cy e “§ fgiyniZ mgib “#HZ ce-cidig c¥ eiEi gZ cy_edK tedb Kti th
tilv Kiby Kivng ZuK 1K efj?

K. fgiyiLy L. gy gafiLy
M. ib19q]$iLy N. AlSRuZK ZwiL tiLv
2| miev'P Affistki gib KZ iWiM?
K. 360° L. 180°
M. 90° N. 60°
3| wbiqltilvg agZvivi DbiZz KZ?
K. 90° L. 60°
M. Q° N. 180°
4] mjgiye $Z agZiivi Dhiz KZ?
K. 90° L. 60°
M. 30° N. 0°
5] 1ba Aflistki ie yZ KZUKZ
K. 0°-10° L. 0°-20°
M. 0°-30° N. 0°-40°
6] ftm-UwU hiSi mnith™ tKitbul ciigic Kiv ng?
K. mgq L. DOZy
M. AfJisk N. “uNgvsk

DEi : 1| M2| M3 M4] M6] M

msiq[} ck

1] ATisk KK efj?

2| “uNgwsk KuiK efj?

3] ATk ibYigi cxiZmgr K 1K?

IPbigK ck

1] ATlisk 1 “uNgv 1K? iPTmn WLy Kig]
2] Aflisk ibYigi cxiZ 1K 1K? AvtjiPov Kig|
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R

“uwNgusk 1bYq Kivi cxiZ

DiTk”

GB cw tkil Aicib

1 “uNgy Tilv KviK efj Zvi eYbviiZ citeb

1 Kty vibi “wiNgvibYqg cYvjx eYby KitZ citeb

1 uNgv ibYg mspus MaYiZK mgm'v mgvavb KitZ cviteb

1.8.1: “uNgy tiLviK
tKitbv “ib KZWr cte ev cidtg Zv Ribvi Rb™ F;cid "B fgiyK msh§ Kii DEi-
ITEY cmwiZ AtbK _1jv il Kiov Kiv nigiQ] wbiPi wTW j9° Kil| DEifgiy
t 1K “iflYigiychS Ay KZ_ ijv tilv biiHiLiK 1Q° KiifQ] G fiLv, fjuiK
“uNgyv tilv (Longitude) efj] “wNgv tiLiK ga’fiLv biigl ArfinZ Kiv ng]
“uNgy tiLv,ij ci ai mgvSivj b

| 1
‘: ' it
/ / ! ¥ L

\ -'._ \ - 4 ’/. ! i /
NN / | i
~, b | o |
\\_\\\ \ / | |

ke et i

IPT 1.8.1 (K) 0°-90° “uNgy fiLy IPT 1.8.2 (K) 90°-180° “uNgy fiLy

1.8.2 : g “wNgv tiLv

JUb kntii 1bKiU Aei” Z MubP bigK “vtbi Dci 1fq th “wNgy Tilv Kiby Kiv
nigiQ ZuK g§ “wNgv tilv ejv nq| gF “wNgyv filv niZ ce ev cidig Aer Z
tKutby vbi TKSYK ~#ZtK tmB “vibi “uNgv ejv ng| cy_exi 1K™ 1 ibiftiLvi
tKo™ GKB| “wNgv tiLv, tjvierfb 1ie $Z biqfilviK 1Q° Kti | woigfilvi mi_
tKvtby GKIU “wNgy filvi 1Q” eyl gF “wNgy filvi 1Q 1e y WiK cy, exi
tKb™ 1 mi_ GKW tilv &viv thi Kitj th tKiY Drcb ng ZiK H tilvi “uNgy
etj| g “wNgv filvg “wNgvi gib O° aiv nq| gF “wNgv tilv niZ 1° ci ci ce
I"1K 1801 Ges cidg 1" tK 180U “wNgvtiLv A¥b Kiv hig] 0° “wNgv fiLvi WK
lecixZ 1K _viK 180° “wNgv tiLuU] GB fiLwU 180° ce Ges 180° cidg Dfq
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“uNgEKB 1biTk Kii] A_vr 180° ce “wiNgy fiLv Ges 180° cidg “wNgv fily
GKB fiLv] GB “uNgy fiLuUiK AsSRwZK Zwil fiLvetj]

cy,_ex AbeiZ NytQ| mZivs 24 NEv ci GKB RigMi Averi m#hi migtb Avim| WP{T
t~Lv ht"Q, wbiq[tilv cy_exd tKb™ fgil 360° tKiY Drch Kii| mgivs tKitbv
RigMv 360° NyiZ mgq thq 24 NEV ev 240060=1,440 igibU] AZGe 1° NytZ
mgq tbq g 4 gibU] GB intmie ciZ 150 “wNgvdti 1 NEv mgtqi cv K™ NfU|
cj ex ce t 1K cidg 1 IK NytQ] mgivs ce i iKi Ruighv, tjv AviM m#hi migib
Arfm|

1.7.3 : "vuNgv 1bYq

1] oz 1° “wNgii cv iK'i Rb™ "W tbi wbxg mgiqi cv K" ng 4 igibU|
mgivs "W ~vibi mgiqi hZ wgibiUi cv K" ng ZiK 4 viqg fM Kii Z¢7i
gta” “wNgvi cv_K"1bYq Kiv hig|

2| tKvtbv vtbi mgg MubiPi mgg Atclv felk nij e$:iZ nie bl MubiPi ce
I"iK Aer Z| Kg nij e$ieb vbiU MubiPi cidig Aer Z| MubiPi “wiNgiK
0° WM afi mgiqi cv K"t _tK Abwb™ vibi “wNgv ibYq Kiv hig|
jutbugUvi bigK Nio MabP mgg Abwii Pij| G Nio 171l tKvtbv  vibi ~ vhig
mgiq mvi_ MabP mgiqi cv_K"ibYq Kiv hig|
BiZicte DijL Kiv nigiQ th, Avar Riic cxiZi 191{T Kilg DcMini Ae b
mictyl IR.Jc.Gm hiSi minth™ cy_exi th tKvitbv vibi “wNgv I D'PZy
ibigt1B 1hYq Kiv hig|

MwYiZK mgm'y
“uNgi Ae Wb 11K ev mgiqi e’eab T_fK “wNgv ibYigi KigKiU D wniY ibiP
tlqunj :
D wniY-1:
XiKv I tewB GI “wNgv h_vptg 90°26' c~Ges 70°50' c XiKvg hLb ga'vy,
ZLb temB Gi  vbig mgq KZ?
mgvaib :
XiKv 1 tewB Gi “wNgvi cv_K”
= 90°26' - 70°50" = 19°36' ("6e" : 60 ugibiU 1 WM tKwY ng] GiK
Gfite fjLvng : 60' = 1°)
= 1936 “wNgvi Rb" mgiqi cv K"
=19 0 414g. + 36 c0 4 tm. ("0e": 11g. “wNgvi cv_tK'i Rb” mgiqi
e’eab 4 tmiKU)|
=7619. + 144 fm.
=781g. 24 tm. = 1 NEv 18 1g. 24 1m:
temB XKl cidig Ael Z| tmRb” XiKvi tPiq tevaiB Gi mgq Kg niel
XiKvi mgq hLb ga'vy A_ir “gy 12U ZLb tewB Gi ~ vbxq mgq
=12 N. - 1 NEv 18 1g. 24 tm.
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=10 N. 41g. 36 tm. (cpwy)]|

D wniY-2 : him XvKv Ges nigii™i “uNgv h_vuuig 90°26' c~Ges 48°22' ce nq
Zie XKyg hLb “gy 120 ZLb vigi ™1 vbig mgq KZ?
mgvaib :

XiKv 1 vigi 1 “wNgvi cv_K”

= 90°26' - 48°22' = 4°24'

= 4°24' “wNgvi Rb" mgiqgi ci K

=42 0 41g. + 4 0 4 tm,

= 168 1g. + 16 tm.

=2 NEv 48 1g. 16 m.

g™ thinZz4Kvi cidtg, vigqi™i mgg XiKvi tPiq Kg nie] A vr XiKvi

~ibxg mgg “ey 12U nij vigviTi  vbig mgq nie

12 N. - 2 N. 48g. 16 tm.

9N. 114g. 44 tm. (ceny)]

D wniY-3 : him XvKv I KK Gi “uNgv h_vuutg 9°26 c~Ges 101°46 c~nq
Zie XKig hLb mKvj 11U 45 1g. ZLb evsKiKi ~voig mgg KZ?
mgvawb : e sKK I XiKvi “wNgvi cv K" :

= 101402 - 90026 = 11016 (e'sKK XiKv t_1K cte Ael Z)

= 11016 “wNgvi Rb" mgiqi cv_K”

=110 44g. + 16 0 4 tm,

= 44 9. + 64 tm.

=451g. 4 tm.
thinZz"sKK cie Aei Z tm Rb" e'wsKiKi mgq teik| XiKvg mKvj 11 Uv 45 ig.
ZLb e'wsKIKi vhig mgq|

1IN. 451g. + 451g. 4 tm.

12 N. 301g. 4 tm. (Aciwy)|

miavsk :

cy_exi DEifgiyt 1K “iYtgiychS Aty th mg~ tilv ibiiLiK 1Q° KiifQ
ZitK “wNgvtilv etj | jUb kntii DCKiE Aer” Z MubP bigk ~vtbi Dci r"iq th
tily Kby Kiv nigiQ 2K g§ gatiLv etj| GB gf ga'tiLv ev meiba ~uwNgyi
gb 0°] miev'P “wNgvi gib 180°] ce Ges cidig KitZ 180° “wiNgv g3Z GKB
“uNgvtiLv] GB 180° “uNgtiLviK AvSRwzZK Zwil filv etj] ciZ 1° “uNgvi
ci_tK'i Rb™ mgiqi cv_K" nqg 4 igibU] ptbwgWi bigk Nioi minvth™ Kb
~vibi vbxg mgigi md_ MabP mgiqi cv_ K" ibYq Kiv hig| mgtqi cv_tK'i inmie
Kii "B vtbi “wNgvi gib fei Kiv hig|
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ciWEi gfvgb 1.8

mVK DEtii citk UK (V) 1Py 1" b
1] f:ci{6 B fgiyK mshi® Kii DEi "Wty th mKj tilv Kibv Kiv nigiQ

tm, 1juiK 1K efj?
K. Aq[tiLy L. mgvqTiiLy
M. “wNgvtiLy N. fgiaLy
2| g “wNgy fiLv tKithv “vibi Dci v g MigiQ?
K. fUnKI L. feubl
M. MubP N. c'wim
3| gF “wNgy tilv niZ ce ev cidtg titbr Tvibi tKIYK “H#ZiK 1K et ?
K. Afisk L. “uiNgy
M. ib19q]$iLy N. gafiLy
4| MubtPi mgq t K XiKvi mgq 6 NEv feik nfj MabP t 1K XKy tKuto 1" 1K?
K. cer'iK L. cidg 1" 1K
M. DEi 1" K N. iy 1" 1K

DEi : 1] L2 M 3] K 4] K

msifIR ck

1] “wNgy filv KviK efj?

2] XiKv I tevaB Gi “wNgv h_vputg 90°26 ce Ges 70-50 ce| XiKvg hLb “gi
12Uv ZLb tevB-Gi mgq KZ?

IPbigK ck
1] PTmn ATlisk 1 “uNgisk eYbr Kig]
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S SRR

ASRuWZK ZwiL fiLy

DITK

GB cW tkil Aicib

i ASRUZK Zwil tiLvi msAv ejiZ ciiteb;

1 ASRuZK Zwil filvi ciqiRbxgZi ejiZ ciiteb;
1 ASRuZK ZwiL tilv AsKb KifZ ciiteb]

1.9.1 : AvSRuZK ZwiL tiLy
cy_exi DEi tgiyniZ “ifY tgiychd RjfuiMi Dci riq A etkrfite KiiZ
180° “wiNgy TiLwUiK AlSRWZK (International Date Line) ZwiL TiLv efj |

1.9.2 : AlSRwZK ZwiL tiLvi ctqiRbigzy
Aichiiv cecitV tRibiQb, cy e mKj Wb er | [eq i [T
t>tki cg¥ mgq GKiKg bg| AwgivhLb Agt™i | “aida. | N | L

Kk t_1K “#eZx tKitby 1 1k &gY KitZ hiB ZLb |-

Aigvt™i t1ki mgg Abinox Nioi mgq tmB 17 iki
mgiqi mvi_ gty bv] dij mgiqi o iK'i Rb
bibv cKvi Amyeavi mip ng| Ggb 1K ZwiL ibigl
tMgthM NU] GB tMigithit  Aemitbi Rb’

ABRIZK ZwiL tilvi ciqiRb ArQ| AL
BiZicte DijL Kiv nigiQ th, ciZ WM “wiNgvi w?‘* N
ci_iK'1 Rb" mgigi cv_ K" ng 4 wgbU] GFie pT1.9.1: ASRIZK ZwiL fiLy

intme Kii werfb vibi mgq wbYq KitZ Ameav
ng bv| 1KSZGKIU g “vth GB Amgar Pigfite Ab§Z nq| tmB ~vol nj 180°
WM ce- “wiNgy 1Ksev 180° cidg “wiNgv tilv] cKZciql GB tilv "W c,K bq eis
GKB tfiLv] aiv hik MubP t_tK “W 1legio GKB mgq ce I cidg GB “§ 1™ tK hilly
Kii] vegib "W ciZ 1° “wNgv AiZpag Kii hit Nioi mgq 4 igibU e j 17q, Zie
180° cidg “wiNgv I 180° ce “wNgy tiLviZ DFigi gia” mgiqi e’earb nie 180°
o 4 ygibU + 180° o 4 igibU = 1440 1g. = 24 NEv = 1 *b] A_wr DFiqi
KvtjOuti ZwitLi ci_K nfe 1 r'b] GK Ribi inimie Tpevi nij AtiK Ribi
infme nte kibevi|

GLb GKWU ck Avm, thinZzH bili Ae b GKB ZiB hy@ msMZfite Zwil rFb
b bv nfq GKB nlqv DIPZ] GB Amgar I mgmv ~# Kivi Rb™ AlSRWZK ZwilL
tilv etj GKU tilv Kby Kiv nigiQ] G tiLwU AiZptgi mgg ces 1K MgbKvix
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e 31K Zvi Nioi ZwiL GKi~b 1ciQiq 1™1Z ng| Avi cidgWigr 121K Zvi Nioi
ZwiL GKi™b ewotq 1"Z nq|

MubP 1K 180° ce ev cidig ~ j FiMIK Giotq Aukietki ¢t GB fiLwUiK Rj
futMi Dci 1fq Kibv Kiv nfgiQ] Ab™ K vg ejv nq ASRwZK Zwil tilwy
RjfuiMi Dci 1" 1q Kibv Kiv nigiQ]

miivsk

cy exi DEi fgiyniZ “wflY fgiychS th 180° “wNgv filwl Aukiewkifite
RjfviMi Dci v iq Kibv Kiv nfgiQ Z¥KB ASRuzZK zwil fiLv ejv nq|] g3Z
GiU 180° ce “wNgtilv A_ev 180° cidg “wNgv filv] Zie "W fiLvB Arfb]
ASRWZK ZwiL ftilwl AiZptgi mgq cer K MgbKuix 731K Zvi Nioi Zwil
GKi™b 1ciQiq 1" 1Z nq Ges cidgMigr 131K Zvi Nioi ZwiL GKi~b evioiq 1" 1Z
ng| ASRuZK Zwil tiLvg tKibv — j fuiMi A Z thB|

ciWEi g§vgb 1.9

miVK DEtii citk WK (V) 1Py 1" b
1] ©iZ 1° “wNgwiLvi c_tK'1 Rb™ mgiqi cv_K" KZ?

K. 5 igibU L. 4 igibU

M. 3 igibU N. 2 igibU
2| ASRuZK Zwil tilwU tKvtbwUi Dci v ig Kibv Kiv nigiQ?

K. fiZ gnimii L. DEi grimiMi

M. ckiS gnimmi M. A gwUK gnimiMi
DEi: 1] L2| M
kb b ctY

1] GK WM “wNgvi cv_tK'i Rb'mgiqi e’eaib nq ------ igibU |
2| A'SRuwZK ZwiL fiLy ------ WM “wNgvq Aei Z|
3] AiSRuZK Zwil fiLvg tKfby ------ M 1bB|

msifB ck
1] AvSRuZK Zwil tiLv AsKb Kip]

IPbigK ck
1] AiSRuZK Zwil tiLv ejiZ 1K teitSb? G tiLvi ciqiRbig L'V Kif]
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ez

~vbxg mgq

DITK

GB cW tkil Aicib

| vbig mgiqi msAv i 1Z ciiteb]

1 cery (A.M) Ges Acivy (P.M) IK Zi ejiZ cuiteb]

1.10.1 : vbiq mgq 1K?

AKitk mthi Ae Wb 7IL th mgg MYbv Kiv ng, ZiK vbxg mgq (Local Time)
efj | miink! tKitby vib jofite wKiY 1”1j tmB mggiK D3 bl gay ev “gy
el fejv 120 ejv nq| Avchviv BiZicie fRibiQb 1° “wNgiSiii Rb™ 4 igibU
mgiqi cv_K" ng] GRb" ierfb ga'tiLvg rFo rfb vbig mgg tLIZ cilqv hig|
IKS “wNgiStii msiM “vbxg mgigi v KT Rb ASRuZK mggq mPiZ
AmigAtm’i mi ng| dij hwzigiz 1 thdhiMi t915T ietk] Amgar ng|

1.10.2 : G.Gg. (A.M) Ges ic.Gg (P.M) IK?

mgq b1k KiiZ cestyi Rb” G.Gg (A.M) 1 Acivtyi Rb™i1c.Gg (P.M) e'eliZ
niq K] 1KSzGB "W crifilvi mVZ A_ 1K Ges iKfiteB el cPijZ nijv Zu
ngtZv Avgiv AtbiKB Rub bv] Avgiv Rub KY[ct_ cy,_exi AveZibi dijB b |
il ng| cy_eri th AskiU mthi K _vtK tm i Kil ng v°b Ges Aci 1"KiltZ ng
inl] mk hLb certK Di"Z ng, ZLb T iK cidg cis A~ hvlgr chd Aigiv
I"1bi Aju tciZ K]

mk hLb WK g vi Dci tmRmR Ae Wb Kti ZLb Awgiv erj “gy|] GB mgq
Aigiv AKitki cvivedti DEi t 1K TITtY KifibK tilv UbtZ cwi] GB tiLuK
Augiv elj “gy el gayKijib tilv (Meridian)| th mgg mk GB ga'iPy tilvi ce
I"iK _viK th mgqUiK Avgiv cvZtKvjxb mgq (Morning) eij | mk GB ga'vyiily
cii niq tMtj ZLb ejvng Acivy|

gavyiK julb filg fgriWm (Meridies) ejv nq] BstilR k& Meridian GimiQ
GB tgimiWm k& f_{K|] tmB Rib" cevy ejiZ G.Gg (A.M) A_ir ce ga'vy Ges
Acivy teiSitZ DEi ga'y (Post-Meridian) tjLv nq| 2B tejv 12Wi ci t 1K
il 12Ur chd mgq ibi kKt Acivy evic.Gg (P.Mm) Ges il 12Wi ci 1_iK
“gy 120 chS mgq btk KiiZ cery el G.Gg (A.M) GB msifiR ATli, tjv
e'elZ niq K]
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miavsk

AKitk méhi Ae b 171L th mgg MYbv Ki ng 2K bxg mgq efj| mk hLb th
~vtb gv_vi WK Dcti Ae b Kii tmB mggiK tm vthi gavy ev tejv 12U aiv
ngl ey 120 ntZ iwT 120r chd mgqiK Acivy ejv ng| iwl 12Ui ci niZ
cieZx “gy 12U chS mgqiK cevy ejv ng|

ciWEi g§gb 1.10

mVK DEtii citk UK (Y) 1Py 1" b
1] mhitk! hLb tKvibv vibi Dci jofite Ae Wb Kii ZLb H mggiK 1K ejv ng?

K. cery L. ga'vy

M. Acivy N. ciZtKvj
2| ga’vy (Meridies) kali Dreik tKtby Filv t_tK GimiQ?

K. MK L. Rvgib

M. J wub N. Aviex|
3] AM Gi mgqie i Kij KZ NE

K. 6 Ny L. 12 NEv

M. 18 NEV N. 24

DEi: 1] L2| M3|L

msifIR ck
1] AM GesPM ejiZ IK e$q?

IPbigK ck
1] vbig mgg KK etj? L'y Kig|
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cgvY mgq

DiTk”

GB cw tkil Aicib

| cgY mgiqi msAviT1Z ciiteb]

| cgY mgiqi ciqiRbiqZy ejiZ ciiteb]

1.11.1 : cgi¥ mgq

Aichviv tRibiQb th, GKB “wNgv tiLvq Aei Z mKj tbi mgq GKB nq IKSLGK
WM “wNgvi cv_tK'i Rb™ Tvbig mgiqi ¢ K" ng 4 igibU] F;ci0i DEi- ity
le Z tiliK ga'tilv etj| Avgiv Rub th MubiP Aei Z gjgatilv t_iK ce el
cidtg th tKitby “vtbi tKYYK “#Z nijv H “vtbi “wNgy] GB ga'tilv 0°Z
Ael Z Ges cy, exi ciiia @viv Gi mi_ Drcb tKvY 360°] g ga'tiLv GB 360°
tK mgb “§FiM A wr 180° ce I 180° cidig M KiiiQ] 180° MwbP gf
ga'tily (0°) Gi tecidZ Ae b KifQ] DijL" th AlSRwZK ZwiL tiLv 180°
“uNgv AbwiY KiitQ] mgg MYbvi Rb™ ggga‘tilv A w 0° Ges 180° AZe
L1Yc¥| GB Rb" tKutbv t71ki GK ciSi big mggq Aci ciSi  vhig mgq
AtcTlv rfbZi nq] GB KiitY ciZ'K 71k tKithy ga'eZx b ev knfii big
mggtK H 17iki mKj AAtji w6 mgq efj aiv ng Ges tm gizZ tiwl,
tuigrfkb, WK, tij I iegb chiz.iefviMi KiRKg criPvgbr Kiv ng| GB mggiK
tmB t7iki cgwY mgq (Standard Time) efj | Ab" K_vg ejv hig tKvtbv 1 iki e
epr AAfJi ga'eZx “wNgv tilvi vRIEIZ ga'eZx tKutbv DijLihi™ ~iibi “big
Kij e mggiK miv 1 tki Rb™ ev epr AAtji Rb™ bt 6 mgq efj MY" Kiv ng|
GB 1bi~6 mggikK H 7 1ki cgiY mgq efj |

90° “uNgvtiLv eisjii kiK cig gafitM jav-jiofite ief3 KiiiQ] KRB 90°
“wNgigq th “vbig mgg iigiQ G mgq niZ ewsjvi iki cgy mgg MYbv Kiv nq|
m¥ivs ewsjvi tki cgy mgg MiubP mgq niZ 6 NEv GiMiq AQ| KviY ewsjit Kk
MabiPi cet 1K Aer Z|
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1.11.2 : cgiY mgiqi ciqiRbigzy

hi™ tKitbv t71ki cizil kni I Midgi vbig mgg K Ges hLb Augiv GK kni
t 1K Ab" knfi ev GK Mig T_tK Ab” Mitg hiB ZLb hi™ Avgvt™i niZ Nioi mgq
clieZb Kivi cigRb cio] Zie Nioi mgq ciiezZb KiiZ KiiZB Aigi™i
mivilY e” WKIZ nie] GUr GiKeti Amoe| ZB ciZ'KUr f7iki Rb™ GKU
™6 eenwiK cgY mgq wbePb Kiv GKiS ciqiRb] tmB wbi”6 mgq t iki mKj
Astk ciqMthiM™ nie] rbggvbynii tKvtby 17 1ki ga™fiMi DijLihw™ vibi vbig
mgqikB H t7iki Rb™ cgvY mgq inimie wbaiY Kiv ng|

tKtby tKvtby t7tki Rb™ GKwaK cgvY mgq ibi"6 iiqiQ, thgb- BD.Gm.G Ges
Kibv] BDfivic izbU cgY mgq i1giQ| thgb- MbP mgq, ga” BDfivcrg mgq
Ges ce BDtfivciq mgq| BDfivici cidgiAjig 17k 1jv MubP cgvY mgg AbwiY
Kii|

1.11.3 : cgY mgq inmiie MabP mgiqi , i1¥

h#IR™ MabP knti Aei”Z iWRKig gvbgn™tii “wNgv 0°] GB rfiEtZ MubP
cg/Y mgq ibavtY Kiv ng|] MabP cgY mgiqi ev MuYiZK ibgg AbwiY Kii ierfb
t71ki cgiY mgq wbariY Kiv hig]

miivsk
tKutby 1 1ki ev epr AALJi ga'eZx “wNgy tilvi rRiEIZ ga'eZy tKutby DEj Lt
itbi “vbig mggiK tm t7iki Rb” ev tmB epr GjvKvi Rb"ibi" 6 mggik H 1 iki
el GjyKii cgY mgq etj|
z
ciWEi gfvgb 1.11
miVK DEtiT citk UK (V) 1Py 1" b
1] ewsjvi iki ga fitM tKviby “wiNgv TilwU Kihv Kiv nigiQ?
K. 23.5° cidg L. 66.5° cidg
M. 90° ce N. 95° ce

2| esjit ki cgi mgq MabiPi mgq AfcTlv KZ NEv AMMigr?

K. 6 NEy L. 12 NEy

M. 18 NEv N. 24 NEver11b
DEi : 1] M| K
msif[R ck

1] cgY mgq ejiZ K eig?

IPbigK ck
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1] cgvY mgg KitK etj? e’y Kiy|
2| caY mgiqi ctqiRbigZ IK?
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cy,_ext MiZ : AnyK MiZ

DiTK

GB cw tkil Aicib

L AuyK MiZi msAr RibiZ ciitebl]

. AuyK MZi djidj eYbr KitZ criteb]

1.12.1 : AnyK MiZ

cy, ex NWwggb juwligi gZ AbeiZ cidg
niZ cei’iK NyQ| bR Aif[i Piicik |
ci exi GB cKvi MIZIK AwyK MiZ etj] |
Gfite 1bR ALY GKevi NyiZ cw,_em mgq |
JuiM cig 24 NE] AnyK kidi A_ bl |
GRb™ GB MiZiK cy_eri ““ibK MiZ1 ejv |
nq| cy e GKevi N¥bKijiK (24 NEY) = ,
tmSinb ejv nq| rely filvi Dci cy_ex ;’r.:;;“-';::r ST a@g
ciila cig 40,250 K.ug.] G nimfe e
biftild AnyK MiZi feM ciZz NEig PTL121:0D IZnlgr
1,610 IK:jugUdii telk] 1KSzbiiqtily t_iK DEi “WIiY pgibig G MwZieM
KgiZ K] 60° ATlistk AwyK MiZ arti axti Kig Adm| dij tmSivthi N
ciZrb GK tmtktUi niRvi FiiMi GK M eyx cit? 0]

K. ©biwl : iZi fejy GKW tgigenzi ————"—"—""
migtb GKIU fWe er FiMjK iLp] 1 ‘
FiMJKiUT AfaK Astk Aifjv coie| eiKx

AfaK AUKii _Kie| F;iMjKiUiK GKB
RigWig it axfi adi NwiZ _WKij Gi
Ab'ib” Ask Aitjvi migtb AmiZ _iKte] !
Agiv Rub cy_exi biRi tKitbv AdgvtbBl —— — . - -
mthi AjiKB GIU AdjukZ nq| 1KSz AT 1121 Wb'VZ”'qV
cy_ext AKi tWj etj GKB mgiq mshi Avtjv cy_exi me RigMig mgibfife cto
bi] mEK migth 1L cy_en bR ALYTi Prin 1K cidg nfZ cte 24 NEug ev 11 th
GKevi N§a | Gi dfj cy_exi th Ask hLb mshi migib Avim fm Ask AvijuKZ nq,
A_wr ZLb tmLvtb v"b nq| Avi Gi 1lecixZ Astk mihi Aijv hvg by et tm b
AUKvi K er tmLitb 1vZ nq| F:cidi AjukZ Ask I AUKvivQb Astki
msthM™ 1K Quaief etj |

cy, e TKby b AUKVIV Qb Ask nfZ Quyek cii nfq AjuKZ Astk fciu j
tmLvib nq 1" b] Aciv K cy_eri th Ask AfjK niZ quve,E cii nig AUKvivQb
Astk ctek Kt tmLitb ng ivwl| Gfite AwyK Mizi dij v"b I iwl nq]
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L. mgg MYbi : AwyK MiZi dij mgg MYbii mgar ng| cy _exi GKiU mal¥
Areztbi mgiqi 24 FiMi GK fiMtK GK NEv aiy ng| GK NEvi 60 FitMi 1
FMEK 1igibU Avi 1 1gibiUi 60 FitMi 1 FMtK tmiKU aiv ng|

M. mgy tmiZ, exqycein I fRigvi Fill : AwyK MIZi dij cy_exi cj0 eigycen |
mgyimiZi I"K ciieiZZ nq| G, ijv DEi tMijita Wibi™iK Ges 1Y vt eg
1K tetk Pij| AmyK MiZi Rb™ cy exi th Ask hib Pdi "iK iK, P’i
AKILY TvabKV| ijviM ZLb tRvqui nq|

miivsk

cy,_ex GKIU N¥iqgvo juuigi gZ AbeiZ cidg f_tK cei 1K 1bR AT Piii 1K
NYIQ| ci_exi GB cKii MiZiK AwyK MiZ etj] ibiftiLig AnyK MiZi teM
metPiq terk| tgiyAAtj AmyK MiZi teM thB ejijB Pij| reAvbii™i intme giZ
AnyK MiZi teM axti axfi Kig AmiQ]

ciHVIEi gfgb 1.12
miVK DEETT citk IUK (Y) IPy 1™ b
1] cy_exi AnyK MiZi dij cy,_ex tKith " K t_tK tKitby 171K Ny1Q?

K. ce niZ cidig L cidg niZ cte
M. DEi niZ “yqTiY N. “iq[Y niZ DE{i
2| biftilig ciZ NEvg AwyK MiZi teM KZ?
K. 1,510 iIK.ig. L. 1,610 iK.ig.
M. 1,710 1K.ig. N. 1,810 iIK.ig.
3] (AwyK' ejiZ K efig?
K. FZzciieZb L. MiZ ciieZb
M. " b iwl msNvb N. “uNgvi criezZb
4] AvaK MIZi teM tKv_vq thB ej1jB Pj? A
K. ibiqg AAij L. pusSig AALj
M. Dcpusig AAL] N. tgiz AAtj
5] cy_en AjukZ Aavsk I AUKvi Aaistki giSignS efiKii migitiLitK 1K etj?
K. Alaek L. Dcef
M. c’Quqiek N. Quaief
6] AuyK MiZi Rb™ mgy tmiZ 1 eiqgein DEi tMijvia tKithy " tK tetK Pij?
K. evgi 1K L. Wibi™ 1K
M. DEin tK N. 1Y K

DEi: 1] L2] L3 M4|N5|N6|L

msiq[R ck
1] AwyK MiZ 1K?

IPbigK ck

1] AwyK MiZ KiiK etj? Gi djvdj ijLp]
2| iKfte 1™b iwT msNiUZ ng e'L'v Ky Ges 1PT GiK eYby 1™ b
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e —————

cy, ext MiZ : ewlK MiZ

DiTk”

GB cw tkil Aicib

1 enlK MiZ 1K Zv RibiZ ciiteb]
1 ewlK MiZi eYbi i 1Z ciiteb)

1 ewlK MiZi dj ejiZ ciiteb]

1.13.1 : ewlK MiZ

Augiv ce citV tRibiQ, cy_er Aich AtTTi Pvin K 24 NEig GK ciK N§i| GKB
mi_ cy_ex miEK 1K™ Ki GKIU W™ 6 ci_ m#hi Pvin™iK NyiQ| GFite ermii
GKevi KYct_ Nyi AmitK cy_exi ewlK MiZ etj] cy_er th ct_ m#hi Piin 1K
INGi ZvK KYTc_ efj |

enlK MiZi Mo teM ciZ NEiq 1,07,000 wK.ig. hv ciZ tmiKiU cig 29.72
IK.ig.| 365 1" tb tmdi eQi MYbv Kiv nij I cKZctql mktK GKevi ciidgy KiizZ
ci_exi 365 "b 5 NEv 48 igibU 46 tmiKU mgiqi ctqiRb ng| GRb™ BstiiR
inmite ciZ 4 eQfi GKi"b ewoiq 366 1 th eQi MYbv Kiv ng| tmB eQi tdegwi
gm 28 1"thi ciietZ 29 r"tb aiv nq| Gifc eQiiK Aiael (Leap Year) eij|
maviYZ th miikK 4 v ig fiM Kity tKetbe FMIKE K by tm mig , 1jv Avael |
Zie th myg_1jv 100 viv AiM Kiij gtj 1KSz00 dviv fiM Kitj gtj bv Gilc
mj Avael nte bv|] GIYI{T th mjtK 400 viq fM Kitj FMikl K by tm
mij, ijv Aiael nie|

cy e th ¢t mkiK cridgY Kiti ZdK cy exi K (Orbit) etj] Gi ~"N" 93
tKaU 80 J9T 1K.ag.] G KTt criagYKitj mk f 1K cy exi “#Z me™v mgib
_VK byl

3 RibguitZ mhk cy_exi KUZg Ae b (14 tKuwU 70 J9T 1Kag.) _wK] GiK
cy_exi Abgy (Perinelion) Ae Wb eij| 1KSz4 RyB G mk I cj exi “#Z
mevictv ferlk (15 tKuU 20 j9T vK.ig.) cy eri G Ae 1biK Acmy (Aphelion)
et

mi 1 cy exi “#HZI nim-ejx Ges tmB KvitY mihi AcifK AigZibi AiciZ
ciieZtb cgwYZ nq th, KYc_ efwKvi bg| GiIU DcefiKii (Eliptical)| cy,_ex th
Zj (Plane) eivei GB DcefKii KY[ct_ ciidgY Kii ZitK KY1Zj (Plane of the
Orbit) ejv nq|
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cl ex KYzZiji mgiSivy A wr ibiqltilv KY1Ztji Dci jofite Ae b Kiij
cy_eri GK Aaistk PiKij AUKvi ev inT Ges Aci Aaistk PiKvj Ajv e i™b
_KZ]|

Gilc Ae g 1" ev-inl er FZzoiieZbRibZ tKitby "eiPT™ 7Ly thZ bv| 1KSz=/ e
i iZ jT° Kii eAbMY Abgib KiitQb th, cy eri A e tgiyily me™y
23.5° tKitY tnij K Ges mihi PiiriK ciidgYKiij ay bfTwfgi nig

TR eesheR

iPT 1.12.1 : ¢y, exi ciidgtYi Rb v eviwdi nm 1 FZzhig

tgiyAly KYZiji mi% 66.5° tKitY Ae wo Kii| G iea KvitYB enlK MiZi
dj ifc re-inTi nm-epx Ges FZzoiiezZb NiU|

miivsk

mitK Ko™ Kii GKIU wbiré ¢t méhi PwiiK GKevi N§& AmiZ cy,_exi mgq
JviM 365 1" b ev GK ermi| Gfite Pvin 1K Nyi AmitK cy_exi enlK MiZ efj | 3
Ribgui cy_ex mihi Ly KitQ Ae Wb Kii| GiK cy_exi Abyy Ae b etj] 4
RYB cy,ex mkt_1K meiPiq felk “#Z Ae Wb Kti| GIK cy_exi Acmy Ae b
etj| ewlK MiZi MoteM ciZ NEiq 1,07,000 1K.ig.| ciZ Pii eQi ci tdegwi
gm 29 v b aviv ngq] H eQfi 366 1"b K] Giic eQiiK jxc Bqvi ev Arael
efj | enlK MiZi dij FZzciieZb NiU|
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citWEi g§gb 1.13
mVK DEtii citk UK (V) 1Py 1" b

1] mhi Priv K Ny AmiZ m=2 inimie cy_exi KZ mgq juiM|

K. 365 1”°b 5 NEv 48 igibU 43 tmiKU
L. 365 1°b 8 NEV 24 igibU 37 tmiKU
M. 365 1"b 15 NEv 48 igibU 27 tmiKU
N. 365 1°b 6 NEv 24 igibU 17 tmiKU
2] KzZi'tb GK Aiael ng?
K. 356 1" b
L. 366 1" 1b
3| cy_exi ewlK MiZi cab dj Kqiu?
K. GKiU
M. 1Zbiu

DEi: 1] K2 L3|L

msiqB3 ck
1] ewlK MiZ 1K?

IPbigK ck
1] ewlK Mizi msAv 1 djvdj vjLi|

MaYiZK Fihivj

L. 365.51 1b
N. 366.5171b

L. "W
N. PviiU
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o

el nim-ejx

DiTk”

GB cw tkil Avcib

| cy_ercio re-iwT msNiUZ nllgvi KiiY RibiZ criteb]

| cy_ex cio iKFite ©eviTi nim-eyx NiU Zv €Wy KitZ criteb]

1.14.1 : Aigiv ce otV AnyK MiZ magiK tRioIQ] AwyK MZi dij v e-iul
msNIUZ ng| cy_exi me RigMig GK mit_ v ev-iwT msNiUZ ng bv] Averi 1 ev-
ili ciigiYl me RigMig GKB mgtq mgib ng bi] cy_ex tMij Ges Gi ibiRi
tKvtbv At gv tbB| mshi Avfgv tMiKig GB cy_exi hLb th Astk ciZZ ngq ZLb
tmLvib "b ng] Avch Alf[i Dci N¥qgb GB cy exi th cfo 1"b K Zii
lecixZ ci0 mii Adjv tctiQ by; dij tmLub iwl K| thinZznk i cy_eni
N¥bi mi mid mihi Ay A A ¢y exi Dci cjoi AxKii “#KiiZ K
Ges At Kz Astk AUKvi Kti | Gfite b iwT msNiUZ nq]

1.14.2 : v evind nimeyx

ci e Aftily me’v cy exd KYZiji mi%. 66.5° tKiY tnij K| méhi
PiiriK  tNvivi mgq cy_exi KKUpnSi 1 gKipwsi ga'eZx AAjmgin eQti
“wi gaty A r WK gy 12Uig mk IKiY Liorfite (jofite) cto] AbT mhk
k! tnij 2ZxhKfite ciZzZ ngq| G KvitYB tKitbv vtb mk DWi Ges Wiz hievi
mgqg mKj mgq

- |
iPT 1.14.1 : mh inki KKU isi Dei jofite cZb

GK iKg K bv] Gi dij r’biwTi nimeyx NiU Ges Zicgilvi ci K™ nq]

mhi PririK &gYKij 21 Ry Zwiil cy_er KYct i Ggb GK ~wtb Gim tciiQ,
hLb DEitgiymthi v 1K meitcqlv teik (23.5) SKK _viK| GB v"b mk 23.5 DEi
ATstki Dci A r KKUpw$ filvi Dci jofide (Liovfide) 1KiY g
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Acii'tK GB r"b “iY fgiymk niZ metPiq telk “H K| GB ZwiiL DEi
fMijita 1I"b metPiq eo Ges iwl metPiq QU ng] A_wr 21 tk Riy DEi tMijita
b 14 NEv Avi iwT 10 NEv nfq _wtK| GB 21 tk Riy ZwifLB “if[Y tMijvta v b
meiPiq tQW Avi iwT metPiq eo ng] GiI'b 66.5° DEi AltiLv niZ DEitgiy
ch3 TWb WUiZ 24 NEB 1"b K| Avi 66.5° 1Y AY tilv nfZ “iqY fgiychs
TWoUiZ 24 NEB iwT K| Dctii T Fitjv Kii J9° Kily Ges e$iZ tPo
Kilg th, 21 tk R$bi cti cy er Aich K ¢t AMmi niZ Kij pig pig
DEitgiynk niZ “H mitZ K Ges “1[Yigiynthi tbKU AmtZ viK| dij DEi
tMigvia bl crigw axdi adi QU Avi iwTi criglY eo niZ _wK| 21 tk Rybi
cti m#hi iqYvgb (A_ur 19T fgiy KviQ Avmy) Tiyng|

Gfite PJiZ PjiZ 23 tk tmibai ZwiiL cy ex KYct 1 Ggh GK vib Gim
tcliQ hLb Dfq tgiymk niZ mgib “H Ae b Kfi (PT -1°Lp)| dij G Zwiil
cy_exi meT b iwl mgb ng| 22 tk Wimai Zwifl cy_eri Ggb GK Ae vib
Gim tciiQ hLb “1f[Y tgiymshi 1" 1K meiPiq telk A_wr 23.5 Sij cio] Gr'b
“gyi mhr gKipwSi Dei jofite 1KY t7q| dij 1Y tMja 22 tk wimai
ZwitL b metPiq eo Ges iwl meiPiq tQU ng| Acict DEi tMijita Gi
ilecixZ Ae vng| Gi'b 66.5 “ITY Aflisk niZ “ITY tgiychs 24 NEWB 1™b ng
Ges 66.5 DEi Aflisk niZ mygi ch3 24 NEWB iwl ng| 22 tk iWimatii cti
mthi DEfvgb (A_wr DEi tgiy m#hi KitQ Aimi) Tiyng|

Gici clipgYkij cy er 21 tk giP Zwitl Ggb GK ~itb Gim tciiQ th WK 23
tk tmiboiii Ae v ng hv GKUzcteB A jwPhby Kiv nigiQ] 21 tk tmibri niZ
21 tk gP ch3 Qq gm 1Y fgisZ AieiZ b Ges DEi fgisZ Aieiz iwl
(K| Gfte cy_ex mihi Pvin 1K bR KYct_ &gibi mit mi¥ ¢y edtZ v b-iwli
nim-eyx NiUB PfjiQ]

miivsk

AnyK MiZi dij ver-iwT msNiUZ ng| 23.5° DEi iKser 23.5° “vqlY ATlistki
D'P tKvthv Aqfustk mk- KLb1 jofite KiY 17q bv] 23 tmiboi Ges 21 giP Dfq
tMigvia 1"b Ges iwl mgib ng] 21 R DEi tMijta b metPiq eo Ges iwl
meiPiq QW ng| GB ZwiiL “wq[Y tMijvia Gi tlecixZ Ae vnq| 22 Wimai “iq[Y
fMijuta I"b meiPiq tQIU Ges iwT meiPiq tQU nq GB ZwitL iy tMijwta Gi
lecixZ Ae v ng| meiPiq eo vtbi crigy 14 NEv nq| metPiq tQU v ibi
ciigrY 10 NEv ng|

MaYiZK Fihivj ch-44



eisjii "k D3I iekie "vjq

ciWEi g§gb 1.14
mVK DEtii citk UK (V) 1Py 1" b

1.

3.

cy_exi ATtilvme v cy_exi K ZEji mid_ KZ WM tKvY tnij _wK?

(K) 0 (L) 235

(M) 66.5 (N) 90

tKvtbr ZwitL DET tMivta v"b metPiq eo Ges iwl metPiq tQU ng?
(K) 22 tk iWimai (L) 21 tk giP

(M) 21 tk Ry (N) 23 tk tmtpai

KLb “1TY 1gisZ Qqgm AweiZ 1"b Ges DEi tgisZ Quugm AweizZ iwl
_K?

(K) 23 tk tmibai niZ 21 tk giP (L) 21 tk gP niZ 21 tk Ry

(M) 21 tk Ry niZ 23 tk tmipuai (N) 23 tk tmibai niZ 22 tk
Wime

mefPiq eo 1" tb crigY KZ?

(K) 10 NEY (L) 12 NEy

(M) 14 NEy (N) 16 NEV

DEi 1] M2 M3] K 4] M

msifIR ck
1] KKUpwiS 1 gKipwis 1K?

IPbigyK ck
1] iKFite eviwT nimeyx msMiVZ ng €L’y Kip|
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e

FZzieZb

DiTk”

GB cw tkil Aicib

| FZziieZb 1K Zi RibiZ cuiteb]

1 FZzoieZb iKfvie msNiUZ nq Zv eWL'v KifZ cviteb]

1.15.1 : FZKuK efj?

f-cfoi th tKdbr “vtb vb-iwli ZviZig'i Rb" Ges mk inkii czZb tKutYi
ci_tK'i Rb" ermtii verfb mgiq kiZ Ges DOZvi ci_K" NiU] mk Zvici GB
ZiuZg" Abwviit miv ermifK Kigkiu fiiM fiM Kiv ng|] ciZ'K fiMiK GK GKiU
FZzty| caib FZZWU| h_v- M@, Kir, kiZ 1 emS-|

1.15.2 : FZziieZb

Aigit™i 171k “ekitL cPU Mig Avi tcitl mio Kty kiZ Abfe Kii| cKiZi
Ggb Ae Vi KiiY 1K? 1b8q RbiZ Bf'Q Kti| Zintj Gevi Amp FZZePT i
KiaY_ tjv el vKi|

Aichiiv ce cViUiZB 1RibiQb, F-c}0 GKi*iK thgb rbiwTi nm-ejx NUQ
Ab’"iK GKB mgiq tKv vl Lvorfite tKv vl ZshKfite Aitjv coiQ] GB KuitY
cy, exi verfb vib eQtii verfb mgiq rerfb ciigiyY Zic cq| dij FZzciiezZb
nq| AZGe t”Lv hi"Q cabZ “W KiitY FZzvieZb ng| h_v-

K. mk K1Y jo eviZhKfite cizZ nlqii Rb™ Avi

L. v’ biwli cligiYMZ ZiiZig'i Rb'|

K. mrKiY jo erizhKfite czb : F-cf6 thme b mkitk! jafite ciZZ nq
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IPT 1.15.1 : mk i1ki tely filvi Dci jofide I AbWo b ZilKFide cZb

tm “vib mhitk! Kg evqy 1 tF Kii F-cjd tciiQ Ges F-cj0i AlcTKZ. T
Tith HKOFZ K (PT-)| dij Gilc “vtb mkKiY 1ZhKfite cizz “itbi
Zybig AraK gvlvg Mig ng|

L. vbiuli nm-egx : cyex cid vb-iwli ciigiMZ ZiZig'i KiitY tKitby
Titb Ctbi criglY iwTi tPig TN nij tm Tvibi eqgUj AaKZi DO ngl
Acir 1K tKutby “vtb bl ciigry iZi tPiq tQU nij tm vib exqygUj AiaKZi
kiZj nql

Augiv tRbiQ th, 21 tk Riy ZwiiL mkr KKUpwSi Dci Liorfite IKiY g (PT)
Ges fmLvtb "b metPiq eo ng| mgivs DEi tMijita ZLb M@Kvj Ges “IY
tMijvta ZLb kiZKvj | Avevi 22 tk Wimai mk gKipwiSi Dei jofite IKiY 17q
(PT 1°Li) Ges ZLb “ifib tMijvta v"b metPtq eo ng| mgivs tmLitb ZLb
Mi@Kvj I DEi tMijita ZLb kiZKyj |

Yol TR

¢ fereram

e T
IP1 1.15.2 : cy_exi cripagY o™ b iwli nim eyx | FZziieZb
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Aevi 21 tk giP zwiL meT v"b iwT mgb ng] (PT )| DEi tMjvta ZLb
emSKvj 1 Y tMijvta Kirkvg | 23 tk tmiboi NiU Gi lecixZ Ae v| mhiik!
cZibi tKitYi cv K" Ges i"b iwli cligiYMZ ZviZig'i Rib" f-€}6i GK cits
th tKibv FZx cfie I Kiv tMiJ recixZ ciS fb FZx "elkd” 1Ly hig|] G
madtk cii®vi aiYv cievi Rb™ ibiPi WPTWU hZmnKiti 1L eBiZ PO Kib]
mit_md_ 2.4, 2.5,1 2.6 boi wPiTi md_ibiPi PiTi elge™ zgijiq igij g ibb|

miavsk

calb FZzPiwW| h_v- kiz, M@}, kir, 1 emS] 21 tk Rp-DEi tMijva 1"b
meiPiq eo Ges iwl metPiq tQU ng| Acicty vy tMijvia b metPiq tQU
Ges il metPiq eo ng| 23 tk tmibwri-cy_er ci6 DEI I “vY tMijiia i*b
il mgib ng| 22 tk Wimai-DEi tMijita metPtq tQU i"b Ges iwl metPiq eo
ng| Acictq WY tMijvia GB ZwifL v"b meiPiq eo Ges iwl meiPiq tQW nql
21 tk giP-cy,_exci6 DEi 1 WY tMijvia b iwl mgvb nq

ciWEi g§gb 1.15

miVK DEtiT citk UK (V) 1Py 1" b
1. cab FZXKqU?

(K) 2 (L) 4w
(L) 61U (N) 8iU
2. fKitby ZiiiL mk KKUpwiSi Dei jofite IKiY 17q?
(K) 21 tk gP (L) 21 tk R
(M) 23 tk tmipai (N) 22 Wimai
3. fKutbv Zwiil mk gKipwSi Dci jofite IKiY 17q?
(K) 21 tk giP (L) 21 tk R
(M) 23 tk tmipai (N) 22 tk Wimai
4. 23tk tmipai ZwitL m#hi KiY tKitbv filvi Dci jofite cio?
(K) KKUpwis (L) gKipws
(M) i Ly (N) ASRIZK ZwiL tiLy

5. fKwb tKvtbv ZwiiL mheKiY woigfiLvi Dci jofite cio?
(K) 21 tk Ry 1 23 tk tmibni (L) 23 tk tmtbri 1 22 tk Wimai
(M) 22 tk tmibai 1 22 tk iWimai (N) 21 tk giP 1 23 tmibai
DEi:1]L2]L3|N4|L

msiq[R ck
1] FZXKiK etj?
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IPbigK ck
1] iKFite FZeiieZb msNiVZ ng, iPT GIK €L’y Ki|
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